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HEALTH AND SAFETY PLAN

Rocky Flats Plant Operable Unit ] Groundwater Treatment Facility Health and
Safety Plan prepared by Resource Technologies Group, Inc

The site-specific health and safety plan has been written for the use of
Resource Technologies Group, Inc , their employees, and subcontractors All

EG&G personnel associated with this Project shall comply with all aspects of
this plan as related to health, safety and emergency response

REVIEW AND APPROVAL
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EG&G Project Manager Date
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10 INTRODUCTION AND PURPOSE

11 PURPOSE

This plan establishes requirements and provides guidelines for worker safety and hazard
identification during subcontractor operation of the Groundwater Collection and
Treatment System for Operable Unit No 1 (OU1) located at the Rocky Flats Plant in
Golden Colorado The purpose of this plan 1s to identify procedures for avoiding
potential hazards from chemicals equipment or the environment and for responding to
serious Injury or accident Revisions to this Plan will be made in accordance with the
subcontractor Health and Safety Program and will be approved by EG&G

11
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20 SITE HISTORY, DESCRIPTION AND SCOPE OF WORK

21 SITE HISTORY AND DESCRIPTION

Operable Unit 1 1s comprised of twelve sites in the 881 Hiliside Area located at the
southeast corner of the Rocky Flats Plant as shown in Figure 2 1 A brief description
of each site in the 881 Hiliside Area is presented below

Oil Sludge Pit (#102) A small pond located south of Building 881 was
used for disposal of oil sludges in the late 1950 s

Chemical Bunal Site (#103) A small pit was used for disposal of hquid
wastes southeast of Building 881 in the early 1860 s

Liquid Dumping (#104) An area east of Building 881 was reportedly used
for disposal of unknown liquids prior to 1969 This was not substantiated
by results of drilling the area iIn 1987 Therefore this site may not exist

and it s location is not shown in Figure 2 1

No 6 Fuel Oil Tanks (#105 1 and #105 2) Two fuel oil tanks are located
south of Building 881 They are out of service and filled with concrete

Outfall Site (#106) An overflow hine from the sanitary sewer sump south
of Building 881 emerges on the slope below the building

Hillside Oil Leak (#107) Oil was discovered flowing from the Building 881
footing drain in early 1973 The source of the ol was never positively
identified but the oil was collected in a skimming pond and

21
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transported off ste There is an ongoing discharge of water from the
footing drain

Multiple Solvent Spills (#119 1 and #1192) Two areas east of Building
881 were used for barrel storage between 1969 and 1972

Radioactive Site (#130) Solls contaminated with low levels of
radionuclides were placed on the hiliside east of Building 881 and covered
with soill between 1969 and 1972

Sanitary Sewer Line Leak (#145) The sanitary sewer line leaked on the
hillside southwest of Building 881 in early 1981

Drum Storage Area (#177) Sateliite collection and 90 day accumulation
of RCRA regulated wastes at Building 885

Groundwater in the Buillding 881 Hillside area 1s contaminated with volatile organic
compounds metals and radionuclhldes Chemical Hazard Sheets for the various
contaminants present may be found in Section § 0

22 SCOPE OF WORK
As part of the Intenim Measures/Interim Remedial Action (IM/IRA) Plan for Operable Unit
Number 1 a groundwater handling and treatment facility was designed and constructed

The facility consists of the following systems

Groundwater Recovery and Storage System Recovery well and collection
well pumps groundwater on an as available basis to one of two 15 000
gallon groundwater equalization/storage tanks

23
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Process System Collected waters flow through a UV/H,0, oxidation
process to remove volatile organic constituents The process water then
flows to an ion exchange surge tank similar in size to the influent
equalization tanks Water 1s then pumped through the ion exchange
system for removal of radionuclides alkalinity metals and total dissoived
solids

The treatment plant may be operated up to 7 days per week depending upon the
amount of water requinng treatment The subcontractor s responsible for operation and
maintenance of the groundwater treatment facility Figure 2 2 shows the location of the
groundwater collection and treatment facility Section 3 0 provides a more detailed
description of the treatment system

2-4
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. 30 SYSTEM DESCRIPTION

The groundwater collection and treatment system is illustrated in Figure 3 1 and consists
‘ of the following subsystems

‘ Groundwater collection and equalization
Ultraviolet (UV)/Hydrogen Peroxide (H,0,) Oxidation
lon Exchange
lon Exchange Regeneration and Regenerant Neutralization

Each of these process subsystems are discussed in detail below
31 GROUNDWATER COLLECTION AND EQUALIZATION SYSTEM

The groundwater collection system serves to divert and transfer design flows from
. recovery well pump P 100 and collection well pumps P 101 and P 102 to groundwater
equalization/storage tanks T 201 and T 202 located on the south side of the treatment
faciity (Building 891) The raw water i1s pumped from the collection points to the
equalization tanks through double-contained piping buried to prevent freezing The
influent piping 1s equipped with leak detection equipment to monitor for leaks The
equalization tanks have a capacity of 15 000 gallons each Groundwater influent levels
in the tank are continuously monitored and displayed At design flow (30 GPM) the

tanks can provide nearly 17 hours of equalization time
32 ULTRAVIOLET (UV)/HYDROGEN PEROXIDE(H,0,) OXIDATION SYSTEM

The UV/H,0, oxidation process is the first step in removing groundwater contaminants
The purpose of this process I1s to oxidize the volatile organic constituents using 50
percent H,0, a strong oxidizer and UV light The UV light serves to catalyze the

. oxidation by

31




converting the peroxide to a hydroxyl radical thus making it a more effective oxidant
The UV/H,0, unit consists of two stainless steel reactor vessels each containing eight
high intensity (high pressure) UV lamps The lamps are installed inside quartz tubes to
prevent direct contact of the water and the lamp The reactors and control panel are
mounted on a common skid

Effluent from the UV/H,0, process flows to the ion exchange surge tank (T 203) The
purpose of the surge tank is to receive process water and store it until it 1s pumped to
the 1on exchange system

33 ION EXCHANGE SYSTEM

From the surge tank the water 1s pumped to two on exchange columns (IX 1 and IX 2)
in series The first IX 1 contains a strong base anion resin in the chloride form for the
removal of radionuclides The second column IX 2 contains a weak acid cation resin
in the hydrogen form for the removal of alkalinity and heavy metals The groundwater
flows from IX 2 to a degasifier where the hberated carbon dioxide escapes to the
atmosphere From the degasifier the water 1s pumped to the final two ion exchange
columns (IX 3 and IX-4) in series for removing total dissolved solids (TDS) IX 3
contains a strong acid cation resin that removes remaining positively charged cations
including excess hardness and metals 1X-4 with weak base anion resin 1s the last unit
and removes excess negatively charged ions contributing to TDS The treated
groundwater then exits the building and flows to one of three 150 000 gallon final effluent
storage tanks (T 205 T 206 and T 207) where 1t is held until analytical results indicate
that it 1s acceptable for release to the south interceptor ditch

34 [ION EXCHANGE REGENERATION SYSTEM

The 10n exchange backwash and regeneration systems provide a means for maintaining
the 1on exchange resins while minimizing the volume of waste produced by the system

33
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The caustic tank (T 208) contains sodium hydroxide and i1s used for regenerating IX-4
IX 1 1s not regenerated but 1s monitored for removal efficiencies for radionuclides The
acid tank (T 209) contains hydrochloric acid and i1s used to regenerate IX-3 after which
it 1s used to regenerate IX 2 Spent regenerant chemicals from both processes are
neutralized in the neutralization tank (T 210) prior to removal by tank truck for final
treatment In addition to regeneration the clean water storage tank (T 204) 1s used for
storage of clean water for use in backflushing the 1on exchange beds

34
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‘ 40 PROJECT TEAM ORGANIZATION AND RESPONSIBILITIES

EG&G Rocky Flats has overall responsibility for the Health and Safety Program at the
Rocky Flats Plant The subcontractor ts specifically responsible for the Health and
Safety Plan for the operation and maintenance of the groundwater treatment facility at
OU1 The project Health and Safety Organization s shown in Figure 4 1 Table 4 1

presents lead management and field personnel on the project Major responsibilities
for key personnel are summarized in Table 4 2

41
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TABLE 4 1

Project Personnel

COMPANY

EG&G

EG&G

RTG
RTG

RTG

RTG

FUNCTION NAME

Contractor s Technical Representative Mark Burmeister

ERM Health and Safety Officer Keith Anderson

Program Manager Ench Tiepel
Corporate Health and Safety Officer  Bartley Conroy

Project Manager
Health and Safety Specialist Michael Gniffin

Project Health and Safety Officer Dawvid Barnes
Health and Safety Specialist

43

PHONE

966 5891

966 6979

969 8511

969 8511

969 8511
966-4310
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TABLE 4 2

Personnel Responsibilities

Title

General Description

Responsibilities

Project Manager

Has authority to direct
response operations
Assumes total control
over site activities
Stop work authority

Prepares and organizes the
background review of the situation
Work Plan the Project Health and
Safety Plan and the field team

Ensures that the Work Plan is
completed and on schedule

Uses the Project Health and Safety
Officer to ensure that safety and
health requirements are met

Prepares the final report and support
files on the project activities

Project Health and
Safety Officer

Advises the Project
Manager on all aspects
of health and safety

on site Stops work If
any operation threatens
worker or public health
or safety

o Periodically inspects protective
clothing and equipment

Ensures that protective clothing and
equipment are properly stored and
maintained

implements the health and safety
plan

Conducts periodic inspections to
determine If the Project Health and
Safety Plan is being followed

Knows emergency procedures
evacuation routes and the
telephone numbers for emergency
response

4-4




TABLE 4 2 (Continued)

Personnel Responsibilities

Title General Description

Responsibilities

Project Health and Safety Officer (continued) o

Sets up decontamination lines and
the decontamination solutions
appropriate for the type of chemical
contamination on site

Controls the decontamination of all
equipment personnel and samples
from the contaminated areas

Assures proper disposal of
contaminated clothing and matenals

Ensures that all required equipment
Is available

Notifies EG&G emergency response
personnel by telephone or radio in
the event of a emergency

| Subcontractor Health and Safety Officer o]

Develops corporate Health and
Safety Guidelines

Reviews Project Health & Safety
Plans

Develops site specific Health &
Safety procedures with Project
Health & Safety Officer

Conducts Inspections reviews
compliance and review heaith &
safety records
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TABLE 4 2 (Continued)

. Personnel Responsibilities
Title General Description Responsibilities
Health and Safety Provides support of operations o Performs routine monitoring of
Specialist involving monitoring of system lab and PPE waste materials in
processes and components for accordance with EG&G
radiological contaminants procedures to ensure control

of radiological contaminants

o Performs routine monitoring of
sample shipment containers in
accordance with EG&G
procedures to ensure control of
radiological contaminants

o Performs special monttoring for

radiological contaminants as

‘ required In accordance with
EG&G procedures

Plant Operator Provides daily operation o Follows standard operating
and maintenance of plant procedures Verifies that plant
Stop work authority Is operating In a safe manner &

complies with operations and
environmental regulations

o Mantains daly records of all
activities

o Conducts air monitoring as required

o Advises project health and safety
officer of any unusual events
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50 HEALTH AND SAFETY RISK ANALYSIS

The hazards associated with the operation of the groundwater treatment facility at
OU1 include hazardous substances (chemical and radiological) physical hazards
heat and cold hazards and possible construction hazards

51 HAZARDOUS SUBSTANCES

Potentially contaminated groundwater collected at the three collection points (P 100 P
101 and P 103) i1s expected to contain numerous hazardous substances This Section
identifies and addresses potential chemical hazards

511 Chemical Contaminant Hazards

Table 5 1 presents influent concentrations of site contaminants taken from the Design
Basis of the 881 Hillside Area Groundwater IM/IRA Treatment System Table 52
presents a summary of actual sampling results for the period of Apnil through September
1992 showing concentrations of contaminants listed in the Design Basis which were
present and the number of imes each contaminant was identified It 1s apparent from
a comparison of the data in Tables 5 1 and 5 2 that the Design Basis is a conservative
estimate of potential contaminants in the OU1 influent stream All contaminants in Table
5 2 are not present or are well below the Design Basis concentrations

Table 5 3 presents a summary of the chemical hazards routes of exposure and first aid
for each contaminant listed in Tables 51 and 5 2

51
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TABLE 51
Basis for Design of Groundwater IM/IRA Treatment System

Constituent Unit Influent
Concentration®
Organics
Methylene Chloride ug/l <5 i
Acetone ugl <10° “
Carbon Disulfide ugll <5° “
1 1 Dichloroethene pg/l 622 I
1 1 Dichloroethane ugll 11
1 2 Dichloroethane ugll 20
1 1 1 Trichloroethane ugh 945
Carbon Tetrachloride uolt 65
Tnichloroethene ugll 845
1 1 2 Trichloroethane ugll <5°
Tetrachloroethene ugll 311 1
Toluene ugll <5°
etals

Aluminum mg/| 0 0703
Antimony mg/l 0 0264
Arsenic mg/l 0 0049
Barium mg/i 0 1076
Berylhum mg/l 0 0022
Cadmium mg/l 0 0021
Cesium mg/| 0 1515 -

52

1
B, e e e i e, o e e e s M P




TABLE 5 1 (Continued)

Basis for Design of Groundwater IM/IRA Treatment System

I[ Constituent Unit Influent Concentration
Metals (Con't)
Chromium mg/| 0 0071
Copper mg/i 0 0355
fron mg/l 00410
Lead mg/l 0 0026 II
Lithium mg/l 0 0450 |
Manganese mg/l 00738
Mercury mg/l 0 1290
Molybdenum mg/| 0 0085
Nickel mg/| 0 0683
Selenium mg/l 01743
Silver mg/| 00145
Strontium mg/| 0 8287 I
Thallium mg/l 00072
Vanadium mg/l 0 0391
| Zinc mg/| 0 1883

2 Based on a flow weighted average of the 881 Building footing drain (5 gpm) and
alluvial groundwater at the 881 Hillside that would be collected in the french drain
(2 gpm) Averages computed from the 1987 and 1988 data base except
organics Organic concentrations determined from first and second quarter 1989

data

b Detectable concentrations in some wells
detectable concentrations
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. TABLE 52

Summary of Organic and Inorganic Contaminants Detected in OU1 Influent

Apnl Through September, 1992

ANALYTE STANDARD

CON DEVIATION
Organics, pg/lL
Tetrachloroethene 13 18 84 8 41 0
Acetone 1 270 0 12
1 1 Dichloroethene 1 170 0 12
1 1 1 Trichloroethane 1 18 0 0 12
Trichloroethene 7 39 66 75 06 6
Toluene 1 200 0 12
inorganics mg/L
Aluminum 4 018 019 3
Arsenic 4 0 003 0 0005 3
Barium 7 025 027 0
Chromium 3 003 003 4
Copper 5 001 001 2
fron 7 021 026 0 LI
Lead 2 001 0 0003 5
Lithium 6 001 001 0
Manganese 3 0 01 001 4
Molybdenum 2 004 005 5
Selenium 7 0 04 008 0
Vanadium 2 002 0 02 5
Zinc 7 ] 0 047 001 0
‘ote U = Below detection limits
54
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TABLE 53

Chemical Hazards Posed by Site Contaminants and Route of Exposure

Design PEL (OSHA)
Contaminant Basis or TLV Physical/
{Synonyms) Concentration (ACGIH) Chemical Routes of First Exposure P
(Abbreviations) ug/l or REL IDLH Characteristics Exposure Aid Symptoms eV
[ e A e o —
Methylene <5 500 ppm Carcinogen Colorless inhalation Artficial Fatigue 1132
Chionde (5 000 ppm) iquid with Ingestion respiration weakness
(Dichioro chioroform Contact Seek medical | sleepiness
methane ike odor attention lightheaded
Methyiene BP 104 F Imgate and ness numb
Dichlonide) UEL 22/ wash ness and
LEL 14/ affected area tingling in
immediately limbs
nausea eye
and skin
irritation
Acetone <10 750 ppm 20 000 ppm Colorless Inhalation Artificial Eye nose 969
hquid with a Ingestion respiration and throat
fragrant mint Contact Seek medical | irrtation
ke odor attention headache
Fi pt 14F Irrigate and dizziness
LEL 264 wash dermatitis
UEL 1284 affected area
VP 266 mm immediately
Hg (@ 77 F)
on <5 4 ppm 500 ppm Coloriess to Inhalation Artificial Dizziness 1008
lfide faint yellow Ingestion respiration headache
(Carbon iquid Absorption Seek medical | fatgue poor
Bisulfide) UEL 504 Contact attention sleep
LEL 134 Irngate and nervousness
wash psychosis
affected area coronary
immediately heart
disease
gastritis eye
skin burns
1 1 Dichloro 622 1 ppm Carcinogen Colorless inhalation Artificial Liver and 965
ethylene Liquid mild Iingestion respiration kdney
(Vinylidene sweet odor Contact Seek medical | changes
chioride) LEL 73/ attention
(1 1 Dichlor UEL 164 irngate and
oethene) wash
(11 DCE) affected area
immediately
1 1 Dichloro 11 100 ppm 4 000 ppm Colorless Inhalation Artificial CNS 1106
ethane oily hquxd ingestion respiration depression
Chloroform Contact Seek medical | hver and
ike odor attention kidney
Imgate and damage skin
wash irritation
affected area
m

&
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TABLE 5 3 (Continued)

f Chemical Hazards Posed by Site Contaminants and Route of Exposure

‘ .
r

Design PEL (OSHA)
Contaminant Basis or TLV Physical/
(Synonyms) Concentration (ACGIH) Chemical Routes of First Exposure P
(Abbreviations) ugll or REL IDLH Characteristics Exposure Aid Symptoms eV
1 2 Dichloro 2 200 ppm 4 000 ppm Colorless Inhalation Arteficial Eye irritation 965
ethene liquid with Ingestion respiration CNS
(1 2 Dichloro shightly acnd Contact Seek medical | depression
| ethylene) chloroform attention Respiratory
like odor Imngate and system
UEL 128% wash
LEL 564 affected area
‘ immediately
111 945 350 ppm 1 000 ppm Colorless inhalation Artificial Eye and skin 1100
Tnichloro liqud mild Ingestion respiration irritation
ethane sweet odor Contact Seek medical | dermatitis
(Methyl LEL 75% attention headache
Chiloroform) UEL 125% Imgate and drowsiness
(111 TCA) wash
! affected area
immediately
Carbon 65 2 ppm Carcinogen Colorless Inhalation Artificial CNS 1147
Tetrachlonde (300 ppm) Iiqud sweet Ingestion respiration depression
(Tetrachloro odor not Absorption Seek medical | nauseaand
thane) combustible Contact attention vomiting liver
VP 91 mm Irrigate and and kidney
Hg wash damage skin
affected area irritation
immediately
Tnchloro 845 50 ppm Carcinogen Colorless Inhalation Artficial Headache 945
ethylene (1 000 ppm) hquid sweet Ingestion respiration vertigo visual
(Ethylene odor Contact Seek medical } disturbance
Trchlonde) LEL 8% attention vomiting
(TCE) UEL 10 5% Irrigate and nausea eye
(Trichloro wash and skin
ethene) affected area irritation i
immediately
112Tn <5 10 ppm Carcinogen Chloroform Inhalation Artificial Carcinogen 1100
chloroethane (500 ppm) hke odor ingestion respiration Irritate eyes
Non Absorption Seek medical | nose throat
combustible Contact attention cramps
Irrigate and vomiting
wash diarrhea
affected area affects sieep
immediately and appetite
Tetrachloro 31 25 ppm Carcinogen Colorless Inhalation Artficial Eye Nose 932
ethylene (500 ppm) hqued with Ingestion respiration throat
{Perchioro sweet odor Contact Seek medical | wntation
ethylene) Not attention nausea flush
(Tetrachloro combustible Imgate and face vertigo
ethene) VP 14 mm wash headache
(Perchlor) Hg affected area iver kidney
@ - |
56




TABLE § 3 (Continued)

Chemical Hazards Posed by Site Contaminants and Route of Exposure

Design PEL (OSHA)
Contaminant Basis or TLV Physical/
(Synonyms) Concentration (ACGIH) Chemical Routes of First Exposure IP
(Abbreviations) ugli or REL IDLH Characteristics Exposure Aid Symptoms eV
Toluene <5 100 ppm 2000 ppm Colorless Inhalation Artificial Fatigue 882 i
(Methy! hquid with a Ingestion respiration weakness |
Benzene) sweet Absorption Seek medical | confusion |
(Methyl pungent Contact attention dzziness |
Benzol) odor Irrigate and headache !
UEL 714 wash dilated pupils E
LEL 124 affected area nervousness E
immediately insomnia !
Aluminum 0 0703 mg/ 15 mg/m NA Sivery Inhalation NA Pulmonary N/A
(Total) ductile metal fibrosis
5 mg/m® possibly
Respirable) Alzheimer
Antimony 0 0264 mg/ 0 5 mg/m* 80 mg/m® Silvery white | Inhalation Artificial Irritates eyes | N/A I
metal Contact respiration nose throat
Seek medical | cramps
attention vomiting
irmgate and darrhea
wash affects sleep
l affected area and appetite
Arsenic 0 0049 mg/l 0 010 mg/m® Carcinogen Silver-gray or { Inhalation imgate and Nasal N/A
(100 mg/m ) tin white Absorption wash uiceration Gl
bnttie solid Contact affected area disturbances
Ingestion immediate respiratory I
medical irmtation
attention
Banum 0 1076 mg/i 05 mg/m 1 100 mg/m Silver-white Iinhalation Artificial Irritates eyes N/A
shightly Ingestion respiration nose throat
lustrous Contact Seek medical | upper
attention respiratory
irmgate and Gl muscle
wash spasm slow
affected area pulse skin
immediately burns
Berylium 0002 0 002 mg/m* Carcinogen Metal a Inhalation For eye Respiratory N/A
2 mg/ (10 mg/m?) brittie grey exposure symptoms
white sold imgate eyes fatigue
noncombus immediately weakness
tible sight weight loss
explosion
hazard in
dust or
powder form

R T PN OWINDE VD * S Ao
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TABLE 5 3 (Continued)

Chemical Hazards Posed by Site Contaminants and Route of Exposure

Design PEL (OSHA)
Contaminant Basis or TLV Physical/
(Synonyms) Concentration (ACGIH) Chemical Routes of First Exposure IP
(Abbreviations) mgl/l or REL IDLH Characteristics Exposure Aid Symptoms eV
====TF====1 — e e e
Cadmium 0 0021 Silver white Inhalation Pulmonary
blue tinged Ingestion respiration edema
sold Seek medical | cough tight
attention chest chills
muscle
sches
nausea
vomiting
diarrhea
Cesium 01515 NA No Evidence Silver white Inhalation Artfficial Hypernrnt N/A
ductile metal Ingestion respiration ability
or silvery Seek medical | spasms
hqud attention
Chromium 00071 1 mg/m No Evidence Biue-white to Inhalation Artificial Corroswe to N/A
steel-gray ingestion respiration skin and
lustrous sohd Seek medical | mucous
attention membranes
Imgate and carcinogen of
wash the lungs
b affected area | nasal cavity
immediately stomach
larynx
Copper 00355 1 mg/m® No Evidence Reddish Inhalation Artificial irntation of N/A I
lustrous Ingestion respiration eyes and
malieable Contact Seek medical | mucous
sohd attention membranes
Imgate and pharynx
wash poson by
affected area ingestion
immedately metal taste
damage of
nervous
gystem
kidneys and
liver
Iron 00410 10 mg/m No Evidence Silvery white Inhalation Artfficial Poison by N/A
tenactous Ingestion respiration intraper-
lustrous Seek medical | toneal route
ductile metal attention tissue and
lung writant
and
carcinogen
Lead 0 0026 0 050 mg/m® 700 mg/m Bluish-gray Inhalation Artificial Carcinogen N/A
soft metal Ingestion respiration of lungs and
Contact Seek medical | kidneys
attention affects CNS
Irngate and Gl tract
wash blood
affected area
P immediately
F—— RS R ]
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TABLE 5 3 (Continued)

Chemical Hazards Posed by Site Contaminants and Route of Exposure

Design PEL (OSHA)
Contaminant Basis or TLV Physical/
{Synonyms) Concentration (ACGIH) Chemical Routes of First Exposure P
(Abbreviations) mg/i or REL IDLH Characteristics Exposure Aid Symptoms eV
Lithum 0 0450 NA NA Silver colored | Inhalation Artificial Reacts with N/A
light metal Ingestion respiration body
Seek medical | moisture to
attention cause burns
Irrigate and toxic to CNS
wash
affected area
immediately
Manganese 00738 5 mg/m No Evidence Silvery or Inhalation Artificial Parkinson s N/A
reddish gray Ingestion respiration CNS and
solid britle seek medical | lung damage
combustible attention sleepiness
vomit
weakness
tremors
Mercury 01290 0 01 mg/m® 10 mg/m Siivery Inhalation Artificial Eye and skin N/A
mobile ingestion respiration wntant
odoriess Contact Seek medical | poison by
hquid Absorption attention inhalation
Irngate and cough
. wash tremor
affected area headache
immediately writabilty GI
and CNS
affected
Molybdenum | 00085 10 mg/m No Evidence Dark gray or Inhalation Artfficial Irritates eyes N/A
(Insoluble) black powder Ingestion respiration nose and
with a Seek medical | throat
metaliic luster attention diahrrea st
immediately lessness
hver kidney
damage
Nickel 00683 1 mg/m? Carcinogen Silvery white Inhalation Artificial Nasal iung N/A i
(Insoluble) {No hard Ingestion respiration and skin
0 1 mg/m Evidence) malieable Contact Seek medical | irritant
(Soluble) and ductile attention carcinogenic
metal irmgate and
wash
affected area
immediately
Selenium 01743 02 mg/m Unknown Steel gray Inhalation Artificial Irritated eyes N/A
nonmetallic Absorption respiration nose throat
element ingestion Seek medical | Gl distress
combustible Contact attention chills
Irrigate and headache
wash
affected area
immediately
‘ -
TABLE 5 3 (Continued)
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Chemical Hazards Posed by Site Contaminants and Route of Exposure

iH Amencan Conference of Governmental industnal Hygienists

c Cetling-Concentration shall not be exceeded at any time

CNS Central Nervous System

Fl pt Flash point-closed cup unless otherwise noted

IDLH Immediately Dangerous to Life and Health Maximum concentration from which one could escape within 30 minutes without
experiencing any irreversibie health effects

IP lonization potential (eV)

LEL Lower Explosive Limit

mg/m millhigrams per cubic meter "

N/A Not appiicable

NA Not available

OSHA Occupational Safety and Health Administration

PEL Permissible Exposure Limit-Concentration that nearly all workers may be repeatedly exposed day after day without adverse effect
{Based on an 8 hour workday and 40-hour workweek)

PPM Parts Per Million

TLV Threshold Limit Value-Concentrationthat nearly all workers may be repeatedly exposed day after day without adverse effect (Based
on an 8 hour workday and 40-hour workweek)

UEL Upper Explosive Limit

pg/m micrograms per cubic meter

VP Vapor Pressure at 68 F in milimeters (mm) mercury (Hg) unless otherwise noted f{

References

Arr Contaminants Permissible Exposure Limits (29 CFR 1910 1000)
Amenican Conference of Governmental Industnal Hygienists Threshold Limit Values and Biological Exposure Indices for 1990 to 1991

National Institute of Occupational Safety and Health Pocket Guide to Chemical Hazards June 1990

N Irving Dangerous Properties of industnal Materials Van Nostrand Reinhold Company New York 1879

TABLE 5 3 (Continued)
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512 Process Chemical Hazards

In addition to the hazards posed by contaminants contained in the influent waste stream
Table 54
presents a summary of the chemical hazards routes of exposure and first aid for each

chemicals used in the treatment process pose a hazard to personnel

process chemical used in the groundwater treatment Material Safety Data sheets are
contained in Appendix A
TABLE 5 4

Chemical Hazards Posed by Process Chemicals and Routes of Exposure

PHYSICAL/
CHEMICAL CONCEN CHEMICAL ROUTES OF
EXPOSURE
(Synonyms) TRATION TLVIPEL IDLH CHARACTERISTICS EXPOSURE FIRST AID SYMPTOMS
Hydrochloric 35/ 5 ppm 100 ppm Coloriess liquid | Inhatation Attificial Nose and i
Acid (7 mg/m?) Ingestion respiration throat irrtation
Contact Sesk medical burns throat
attention and eyes
Irrigate and cough
wash affected choking
area
immediately
Sodum 50 4 Solution 2 mg/m® 250 mg/m White odoriess | inhalation Artificial Severe skin
Hydroxide solid before Ingestion respiration irritation nose
(Caustic Soda) mixing Contact Seek medical irritation
(Lye) disagresable attention temporary loss
sweet odor in Imgate and of hair
solution wash affected
area
immediately
Liquid Nitrogen | 100/ None None BP 3204F Inhalation Artificial Asphyxiant at
Contact respiration high
Wash skin off concentrations
with tepid Freezes
water tissue narcotic
at high
concentrations
and pressure
Hydrogen 50/ 1 ppm 75 ppm Colorless liquid Inhalation Artificial Eye nose and
Peroxide with a siightly Ingestion respiration throat writation
sharp odor Contact Seek medical corneal uicer
Noncombustible attention
Imgate and
wash affected
area
mmediately
@ -
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Chemical Hazards Posed by Process Chemicals and Routes of Exposure

TABLE 5 4 (Continued)

PHYSICAL/
CHEMICAL CONCEN CHEMICAL ROUTES OF
EXPOSURE
(Synonyms) TRATION TLV/PEL IDLH CHARACTERISTICS EXPOSURE FIRST AID SYMPTOMS
Nttrogen 100/ Simple Simple Coloriess inhalation Move to fresh ACUTE Reapid F
Compressed Asphyxiant Asphyxiant odorless gas ar Artificial respiration
Gas respiration o muscular
required incoordination
fatigue
nausea
vomiting and
loss of
consciousness
Hydrogen 100% Smple Simple Odorless Inhalation Move to fresh ACUTE Rapid
Compressed Asphyxiant Asphyxiant coloriess air Artficial respiration
Gas tasteless gas respiration if muscular
required incoordination
b fatigue
nausea
vomiting gnd
loss of
consciousness
Helium >99/ Simple Simple Colorless Iinhalation Move to fresh ACUTE Rapid
Compressed Asphyxiant Asphyxiant odorless air Artificial respiration
Gas tasteless inert respiwation if muscular
gas required incoordination
fatgue
nausea
vomiting and
loss of
consciousness
Compressed 100/ None None Coloriess gas inhalation Inhaiation at Symptoms of
Air greater than decompression }
atmospheric sickness
pressure include
without headache
compiete vertigo fatigue
decompression vomiting
may cause
decompression
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5§2 RADIOLOGICAL HAZARDS

The radiological hazards associated with operation of the groundwater treatment facility
arise from alpha beta and gamma radiations which are emitted from the present
radionuclides during decay Table 55 lsts radionuchides and design basis
concentrations Alpha beta and gamma radiations are all forms of ionizing radiation
The chronic health hazards associated with exposure to ionizing radiation may include
an increased risk of cancer and genetic effects Various acute health effects are
associated with high radiation exposures An acute health effect 1s defined as an
observable physiological change appearing within days to several weeks after exposure
However radiation levels associated with operation of the groundwater treatment facility
are well below those necessary to produce acute health effects The actual radionuclide
concentrations experienced in the plant influent water are well below these design basis
values
TABLE 55

RADIOLOGICAL C AMINANT DESIGN BASIS FOR IM/IRA TREATMENT

SYSTEM
Constituent Units Influent Concentration*

Total Radionuclides

Gross Alpha pCvl 2158

Gross Beta pCul 178

Total Uranium pCin 154

Strontium (89 90) pCit <10

Plutonium (239 240) pCv <001

Americium (241) pCwv <001

Trtium pCv <400 - “

=

Based upon a flow weighted average of the 881 Building footing drain flow (5 gpm) and alluvial groundwater at the 881 Hillside
that would be collected in the french drain (2 gpm) Averages computed from the 1987 and 1988 data base
Detectable concentrations in some welis Blend should have no detectable concentration
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Groundwater treatment facility operators could be exposed to low levels of alpha beta
and gamma radiation through exposure external beta/gamma radiation radioactive air
particulates and radioactive contamination The greatest potential for any health effects
from radiation are at processes or material locations in which the contaminants contained
in the water are concentrated (e g filters ion exchange resins) Monitoring methods
worker exposure imits and administrative action levels for these radiation exposure
aspects are separately addressed in this plan

521 External Radiation Exposure

Both beta and gamma radiations are emitted by the radionuclides present in the
groundwater treatment facility waste stream External beta radiation cannot penetrate
beyond the shallow layers of the skin or the lens of the eye and so associated hazards
are confined to these areas However eye exposure to external beta radiation is greatly
reduced or eliminated through the use of coveralls and eye protection

External gamma radiation unlike beta radiation readily penetrates deep into the body
and i1s therefore hazardous to internal organs Clothing and eye protection are not
effective at reducing external gamma radiation exposure Three accepted methods to
minimize gamma exposures are

the use of shielding between personnel and the radiation source
minimizing time In the radiation area and
maximizing distance from the radiation source

Due to low levels of gamma radiation external shielding designed to reduce gamma
radiation exposure should not be necessary for workers at the groundwater treatment
faciity Should external radiation be of concern the most effective methods of reducing
worker exposure to external gamma radiation will be by posting areas where elevated
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gamma exposure rates exist imiting the amount of time workers spend in these areas
and maintaining a maximum distance from radiation sources

52 2 Internal Radiatton Exposure

Alpha radiation 1s present in the groundwater treatment facility waste stream Alpha
radiation due to it s relatively large mass and charge does not pose an external hazard
and will not penetrate the layer of dead skin cells However alpha radiation 1s a
significant internal hazard due to the large amount of energy deposited in small localized
areas of internal organs Alpha radiation is principally admitted to the body by inhalation
of airborne contamination or ingestion injection or absorption of surface contamination

Radioactive contamination existing in the form of loose material 1s capable of migrating
or being transported by a variety of mechanisms such as movement of personnel
vehicles equipment and wind Several hazards are posed to workers concerning loose
contamination These hazards are inhalation ingestion njection and absorption of
contamination

Air particulates that are suspended or have settled out on horizontal surfaces
(equipment) and have been resuspended pose an inhalation hazard Drinking
contaminated water eating contaminated food and/or transferring contamination to the
mouth pose an ingestion hazard Abrasions lacerations or punctures of the skin
resulting from contact with contaminated surfaces pose an absorption hazard

Exposure to radioactive contamination and the potential for internal contamination can
be controlled by the proper use and removal of PPE administrative controls in controlied
areas including prohibitions against smoking eating drnnking and chewing and proper
use of respirators when airborne contamination above prescribed limits is possible or

suspected
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§3 OPERATIONAL SAFETY HAZARDS
The primary operational safety hazards and associated with this work and the control
measures which will be implemented include the following

m Inuries from moving and/or energized or pressurized parts and machinery
engineering controls include the installation of guards to prevent contact with

moving machinery administrative controls include the use of lock out/tag out
procedures to prevent injury from energized and/or pressurized systems

m Inuries from defective tools or mishandling of tool Is, or equipment
controls will include inspection of all tools prior to use for defects or damage and
thorough training of operational personnel in the proper handling and use of the
materials and equipment in use at the treatment facility proper equipment use
will be controlled through the use of approved Standard Operating Procedures

a Inunes from falls during work performed at above ground locations or from bein
struck by falling objects controls will include training and use of the proper fall
protection equipment and use of hard hats where overhead hazards are present

= Inunes from shps, tnps, and falls from working on wet surfaces or in tel
iluminated work areas controls will include proper housekeeping and control of
hquid and snow and ice on walking surfaces and the use of slip resistant surfaces
adequate hghting will be provided and maintained in all work areas requiring
access during darkness
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54

m Injury during work in confined spaces All entrnies into designated confined spaces

will be performed in accordance with current EG&G confined space policies and
procedures by properly trained personnel

Injuries from failur r proper personal protective equipment Section 8 0
of this Health and Safety Plan contains requirements for selection and use of
personal protective equipment during all tasks associated with operation and
maintenance of the treatment facility Operational personnel receive training in
the use of personal protective equipment and are required to read and
acknowledge understanding of the contents of this plan Additionally Daily
Safety Briefings are conducted at the beginning of each shift to discuss planned
activities and control measures required including the proper personal protective
clothing

ENVIRONMENTAL AND BIOLOGICAL HAZARDS

in addition to the hazards described above during the operation and maintenance
of the groundwater treatment facility there is the potential for worker exposure to
high winds serious temperature extremes biological hazards UV light and noise
High winds pose a hazard to workers in areas outside the groundwater treatment
facility building (Building #891) Outside work will be curtailed due to sustained
winds following EG&G Plant announcements Potentially serious temperature
extremes could produce heat related illnesses such as heat stroke heat
exhaustion and heat cramps for workers outside Building 891 During extreme
cold weather the primary hazards of concern for workers outside will be
hypothermia and frostbite

The main biological hazards of concern primarily outside Buillding 891 will be
insect and snake bites Additionally equipment and machinery may generate
levels of noise that could contribute to chronic hearing loss UV light from the
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UV/H,0, system could cause UV radiation damage to the eyes and skin if the
shields are removed from the viewing ports
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6 0 GENERAL SITE REQUIREMENTS

Given the diverse nature and potential effects of the expected contaminants at the
OU1 groundwater treatment facility careful safety precautions are necessary to
ensure maximum protection of human health and the environment This section
presents general requirements which apply to all activities on the site The purpose
of these requirements Is to ensure that operators and other subcontractor personnel
involved with the operation of OU1 are properly prepared for the activities they will be
performing

61 EMPLOYEE TRAINING

All operators and associated personnel working on this project shall be trained In
accordance with the requirements of 29 CFR 1910120 A training file for each
subcontractor site employee will be maintained on site This training file will include
certificates and training records required by the subcontractor as well as site specific
forms generated by EG&G A training file containing the subcontractor records will also
be maintained at the corporate office

611 40 Hour Hazardous Waste Site Training

This training shall be a 40 hour hazardous waste course including the following
elements
Hazard identification

Applicable regulations
Permissible exposure limits
Hazard communication (MSDS reference sources)

Physical & chemical effects of hazardous materals
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Arr monitoring and

Respiratory protection including fit testing
612 24 Hour On The-Job Training

In addition to 40 hour Hazardous Waste Site Training a site specific OSHA 24 hour on
the job training shall be given to all workers and properly documented This shall consist
of a review of site contaminants and hazards the contents of this plan and the actions
to be taken in the event of emergencies Employees shall also be trained on the use of
MSDS sheets which will be available to all personnel for chemicals used in the
groundwater treatment facility

6 13 Respiratory Protection Training

Respiratory Protection training i1s integral to the subcontractor Respiratory Protection
Program Field personnel will complete the level of respiratory protection training that
1s appropriate to their job description during initial 40 hour OSHA training and annually
thereafter Topics that will be covered for the subcontractor operations personnel at the
groundwater treatment facility will include the following

Overview of respiratory protection

Physiology of the respiratory system
Classification of respiratory hazards

Air purifying respirators

Respirator selection use and limitations

Fit testing maintenance and cleaning

Air supplying respirators/SCBAs/airline respirators
SCBA/arrline respirators field exercise and

Examination
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6 14 Supplemental Training

Supplemental training shall include the following

8 hour supervisor training (shift foremen Health and Safety Officer)

Current 8 hour refresher training (all employees)

Respiratory protection training (all employees) and

First aid and CPR training (at least one employee per shift)

Confined Space Entry Training (as determined by EG&G Project Manager)
Pressure Safety Awareness and Intermediate Pressure Safety (as determined by
the EG&G Project Manager)

The Project Manager shall be responsible for verifying the current status of training for
all employees assigned to the project Any deficiencies shall be cleared prior to the
employee beginning work on the field portion of the project

Finally all employees must read and acknowledge in writing that they have read this site
specific Health and Safety Plan A sample acknowledgement 1s shown on Figure 6 1
Blank acknowledgement forms must be kept in the operations office at OU1 at all times
and original signed forms kept by the Project Manager in the project files Subcontractor
personnel shall also sign Health and Safety Plan Acknowledgements Iif they are working
under the subcontractor Project Health and Safety Plan

The preceding requirements are those that must be satisfied for any subcontractor field
work regardless of the site There are also several training requirements to satisfy the
site specific requirements of both the subcontractor and EG&G These site specific

requirements include

EG&G Radiation Workers for Environmental Restoration Safety Training
EG&G Waste Generator Non PA Training Course (for packaging waste)

6-4




| . FIGURE 6 1 HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT FORM

RESOURCE HEALTH AND SAFETY PROGRAM
GeCHIOLOGIES HEALTH AND SAFETY PLAN
ACKNOWLEDGEMENT

Project Number

Project Name

Project Location

| hereby acknowiedge that | have been given a safety brniefing on the work | am to do on
the above-referenced site | understand that the site may contain materials classified by
EPA or others as potentially hazardous | have read and understand the safety plans for
this project and wiil adhere to the procedures contained thereinn | have been instruc ed In
and understand the use of the safety equipment for this project

Emplovee

Date

‘ . Print Name

! Signature

T M r R

Date

Print Name

Signature
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All operations personnel will receive site specific training pertaining to chemicals
and matenals used In the operation of the OU1 groundwater treatment facility
regarding the routes of exposure and adverse health effects

62 MEDICAL MONITORING

In accordance with the 29 CFR 1910 all employees assigned to a field project at a
hazardous waste site shall be part of a Medical Monitoring Program The Project
Manager shall be responsible for verifying the current medical monitoring status for all
employees assigned to the project Any deficiencies shall be cleared prior to the
employee doing any field work on the field project Medical qualification records will be
submitted to EG&G for maintenance on site

63 DAILY SAFETY BRIEFINGS

As described in Section 6 1 all workers shall receive a safety briefing on the contents
of this plan prior to beginning work In addition a health and safety briefing shall be
performed at the beginning of each shift The briefing shall be conducted by the shift
Health and Safety Officer and shall cover the specific tasks to be performed for that
shift Health and safety concerns for planned tasks shall be reviewed and required
procedures discussed The attendees at the briefing and the items discussed shall be
documented in the daily Safety Briefing Report shown on Figure 6 2 A supply of blank
Safety Briefing Forms will be kept in the operations office for OU1

64 POSTING AND SITE ACCESS

The Rocky Flats Plant site 1s a controlled access area with the OU1 treatment facility
located inside the perimeter Rocky Flats fencing Access to the treatment facility s
through the office at the facility and requires proper badging and clearance including a
personal dosimeter Access to the OU1 treatment facility shall be imited to
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. FIGURE 6 2 SAFETY BRIEFING REPORT

RESOURCE HEALTH AND SAFETY PROGRAM

AEG &50°NC™  SAFETY BRIEFING REPORT  fage 1 or2

Project Number Name
Project Location

Project Manager

Site Health and Safety Officer

Date Weather
o .

T ft
Task
Personnel

Name Assignment
Safety Requirements
T bl R r n
Task
Personnel

Name ignmen

Safety Requirements
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J . FIGURE 6 2 (CONTINUED)

\
r RESOURCE HEALTH AND SAFETY PROGRAM
GROUP INC SAFETY BRIEFING REPORT  pagezof2

T
Task

Personnel

Safety Requirements

‘ T 1fi r

Task

Personnet!

Safety Requirements

Briefing Acknowledgement P_nted Name Signaryre

!
. Sriernrg Corcuc ed Sy
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The subcontractor operations and supervisory personnel in addition to appropriate EG&G
personnel Any maintenance or other personnel will be trained in accordance with the
requirements presented in this section and aiso be accompanied by an operator

65 BUDDY SYSTEM

All work which requires an operator to directly handle sample or transport hazardous
materials hazardous waste or waste containers at Rocky Flats requires the use of the
buddy system This includes process chemical preparation drum or chemical transfers
and maintenance The buddy system ensures that each worker is observed by another
worker who can provide rapid assistance in case of emergency In addition any work
requiring greater than Level D protection requires use of the buddy system Operators
may monitor controls and gauges in the plant without use of the buddy system provided
radio contact i1s maintained with the roving foreman At no time shall any worker engage
in any kind of emergency response without the use of the buddy system Workers shall
immediately evacuate the danger area upon discovery of a potential emergency

situation
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70 EMERGENCY RESPONSE PLAN

This project involves the operation of an existing water treatment plant Potential
emergency situations during work at the OU1 Groundwater Treatment Facility include
fire hazardous substance release employee contamination accidents and injuries
Safety precautions will be taken to avoild emergency situations However If an
emergency does arise the procedures described in this section will be followed
Also preparatory steps necessary for responding to an emergency situation are given
below and they should be complied with before beginning any work at the site

EG&G maintains an emergency response telephone extension of 2911 at Rocky Flats
plant Extension 2911 may be reached from any plant site telephone system
instrument and will immediately connect the caller with the Fire Department the
Central Alarm Station the Shift Superintendent and during first shift Occupational
Health

71 FIRE

All personnel should move or be moved to a safe distance from any area involved in a
fire situation The EG&G emergency extension at 2911 shall be called mmediately The
Subcontractor Shift Foreman shall immediately notify the subcontractor and EG&G
personnel as shown on page 7 8

72 HAZARDOUS SUBSTANCE RELEASE

721 Definitions

EMERGENCY RESPONSE action is a response effort to an occurrence which results
or 1s likely to result in an uncontrolled release of hazardous materials or substances
This does not Include response to Incidental releases of hazardous materials or

substances
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An EMERGENCY RESPONSE involves support efforts by employees from outside the
immediate release area or by designated responders (eg HAZMAT Team or
Radiological Assistance Team)

INCIDENTAL RELEASE includes spills leaks or other releases where the substance can
be safely absorbed neutralized or otherwise controlied by employees or maintenance
personnel in the immediate release area at the time of the release It also includes
releases of hazardous substances for which there 1s no potential safety or health hazard
(1e fire explosion or chemical exposure) above the normal operating conditions in the
work area Use of additional personal protective equipment (e g chemical cartridge
respirators) not used during normal work activities is not allowed

RELEASE means any spiling leaking pumping pouring emitting emptying
discharging or dumping of a hazardous matenal or hazardous waste |n_any

building/containment or to the environment

REPORTABLE RELEASE are all solid and iquid releases of a hazardous matenal or a
hazardous substance greater than or equal to one pound (or one pint for aqueous
hguids) and all gaseous (gas/vapor) releases that threaten or occur inside or outside of
any building/containment and that are unplanned

A Iist of hazardous and extremely hazardous substances (including radionuclides) 1s

included as Attachment 1 to Section 4 0 of the Hazardous Waste Requirements Manual
1 10000 HWR
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7 22 Groundwater Treatment Facility Release Hazard Analysis

Table 7 1 contains a hazard analysis of all matenals at the Groundwater Treatment
Facility that have the potential to be released and the appropriate level of personal
protective equipment required for spill response ‘
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TABLE 7 1
SPILL RESPONSE HAZARD ANALYSIS

MATERIAL SPILLED | SPILL PROCEDURES PERSONAL PROTECTIVE EQUIPMENT
REQUIRED

Hydrochlonc Acid Flush with water neutralize with | Level D Work clothes with plastic coated

soda ash or ime only with Tyvek safety shoes with neoprene boot
adequate ventilation as carbon covers safety glasses with full face
dioxide is generated elkminate shield elbow length neoprene or butyl

sources of igniion as hydrogen gloves

gas may be generated place in Level B No entry without SCBA in event |

appropnate container for of a spill of concentrated hydrochionc
disposal acd

Sodium Hydroxide Flush with water neutralize with | Level D Work clothes with plastic coated
dilute acid pick up spill with Tyvek or apron elbow length neoprene

vacuum or pumping equipment gloves and overboots safety glasses will
place in appropnate contamner for | full face shield

disposal
Hydrogen Peroxide Flush area with water place In Level D Work clothes with plastic-coated
appropnate container for Tyvek safety shoes with neoprene boot
disposal covers safety glasses with full face
mask neoprene or butyl gioves SA or
SCBA® required if monitoring indicates
levels above TWA of 1 ppm
Liquid Nitrogen Shut off leak if it can be done Level D Work clothes with insulated

without nsk of skin contact and If | gloves safety goggles |If spill 1s
ventilation 18 adequate Evacuate | significant amount in a small area

area until ventilation can restore | oxygen deficiency Is a hazard and use of
a safe oxygen level Allow spilled | SCBA may be required

liquid to evacuate

lon Exchange Resin Sweep up lon exchange resin Level D Work clothes safety glasses
on smooth surfaces may be with side shields safety shoes
shppery place in appropnate

container for storage or disposal
e T S T S

Notes
Supplied Air
e Self Contained Breathing Apparatus
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Nitrogen (Compressed
Gas)

TABLE 7 1 (Continued)
SPILL RESPONSE HAZARD ANALYSIS

Evacuate and ventilate area
Contact RFP HAZMAT (ext
2911) Ensure oxygen levels are
above 19 5% Remove the
leaking cylinder to a safe
outdoors area if this can be done
safely

MATERIAL SPILLED | SPILL PROCEDURES PERSONAL PROTECTIVE EQUIPMENT
REQUIRED

and safety glasses Emergency response
personnel to determine if oxygen
deficiency is a hazard pnor to entry

Hydrogen
(Compressed Gas)

Shut off ignition sources due to
fire and explosion hazard
Contact RFP HAZMAT (ext
2811) Evacuate and ventilate
area Ensure oxygen levels are
above 195% Ensure
combustible gas level are below
10% LEL. Remove the cylinder
to a safe outdoors area if this
can be done safely

Level D Work clothes with safety shoes
and safety glasses Emergency response
personnel to determine combustible gas
levels and if oxygen deficiency is a
hazard prnor to entry

Helum (Compressed
Gas)

Evacuate and ventilate area
Contact RFP HAZMAT (ext
2911) Ensure oxygen levels are
above 195% Remove the
leaking cylinder to a safe
outdoors area if this can be done
safely

Level D Work clothes with safety shoes
and safety glasses Emergency response
personnel to determine if oxygen
deficiency 1s a hazard pnor to entry

Air (Compressed Gas)

Evacuate and ventilate area
Remove the leaking cylinder to a
safe outdoors area if this can be

done safely
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Level D Work clothes with safety shoes
and safety glasses
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7 23 Initial Response Requirements

If an employee properly trained in accordance with the requirement in Section 6 0
discovers an incidental release in his/her work area and i1s knowledgeable of the
associated hazards the employee may take immediate action to contain and/or control
the release (e g shut a valve to stop the flow) Such action shall not be undertaken
without the presence of the shift foreman in accordance with Section 6 5 An incidental
release may be cleaned up as part of the first response actions

Note Action should only be taken if the employee can perform them in a safe
manner, without endangering himself/herself or others

If the spill or release s life threatening or involves a fire the Shift Foreman shall
immediately call the Plant Emergency Number (extension 2911) All other spills and
releases shall be immediately reported to EG&G and the subcontractor supervision who
will assess the event or condition to determine if an emergency response Is required
Supervision may request assistance as required of support groups (e g Industrial
Hygiene Radiological Engineering etc ) to make this determination

If the event or condition requires an emergency response supervision shall mmediately
call the Plant Emergency Number (extension 2911 for hfe threatening emergencies) or
the Shift Superintendent (extension 2914 for non life threatening emergencies) for
assistance Containment measures shall only be performed by personnel with First
Responder Operations Level training Foliowing containment of the spill adequately
trained Groundwater Treatment Facility operations personnel or HAZMAT team members

may perform cleanup operations
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73 EMPLOYEE CONTAMINATION

If any site worker experiences a failure or alteration of protective equipment that affects
the protection factor that person and his/her coworker(s) will immediately leave the work
area for which the PPE was required Re entry to the secondary containment area will
not be permitted untl the equipment has been repaired or replaced If any other
incidents occur that involve the contamination or exposure of an employee to hazardous
or toxic substances the EG&G emergency extension at 2911 shall be notified
immediately to dispatch the appropriate emergency personnel

First aid or other decontamination procedures should be administered if they can be
without endangering other operations personnel A first aid kit will be located in the
office area of the treatment faciity The Shift Foreman or operator shall notify EG&G
and the subcontractor supervision iImmediately

74 ACCIDENT/INJURY

In the event of an accident or other event that causes injury to operations or any other
personnel present at the OU1 site the EG&G emergency extension at 2911 shall be
notified iImmediately The site Fire Department EMT s and Security will be dispatched
immediately Details of the emergency and the exact location must be given over the
phone Basic first ad may be administered by the subcontractor personnel until
emergency medical assistance i1s available Each shift will have a minimum of one
subcontractor staff member trained in American Red Cross First Aid and CPR A first
ad kit will be kept In the office of the Groundwater Treatment Facility Any non
emergency medical situation such as minor cuts or sprains should be attended to at
EG&G Medical Building 122

The subcontractor Shift Foreman or operator shall iImmediately notify EG&G and the

subcontractor supervision of any accident or injury
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75 COMMUNICATIONS

The OU1 groundwater treatment facility consists of the treatment plant inside Building
891 and associated tankage outside the building in close proximity The small work area
and requirement of the buddy system durning work activities allows face to face
communication among workers A phone is located in the office area of the treatment
facility for communication iIn emergencies Any work required at other areas of the
EG&G plant site require the availability of two way radios for emergency use The on

site emergency phone number i1s 2911 which Is the EG&G emergency extension

76 INCIDENT REPORTING

The following list of supervisory personnel and their telephone numbers will be posted
by the telephone(s) closest to ongoing field activites One EG&G and subcontractor
staff member will be notified using the call in order listed of any spill release personnel
contamination accident or injury major equipment fallure or out of specification
discharge
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MERGENCY TELEPHONE NUMBERS

EG&G OU1 Emergenc cts Telephone Number
Contact Russ Cinllo EG&G Phone 966 5876
, Pager £477
Back-up Mark Burmeister EG&G Phone 966 5891
Pager 4630
Back-up Ty Vess EG&G Phone 966 6540
~ 7 Pager 5476
Back-up Marla Broussard EG&G Phone 966-8517
Pager 4010

If none of the EG&G personnel listed above are available, contact the EG&G Shift
Supernintendent at 966 2914

EG&G Emergency Response Extension 2911

RTG OU1 Emergency Contacts

RTG Project Manager
Contact Mike Griffin RTG Phone 969 8511

RTG Health and Safety Officer RTG Phone 969 8511
Contact Bart Conroy

RTG Program Manager

Contact Erich Tiepel RTG Phone 969 8511

RTG Site Health and Safety Officer RTG Phone 966-4310
Contact David Barnes
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8 0 PERSONAL PROTECTIVE REQUIREMENTS

The purpose of personal protective equipment (PPE) including clothing s to shield
or isolate individuals from the chemical physical and biological hazards that they may
encounter at sites containing hazardous or toxic materials The careful selection and
use of PPE will protect the respiratory system skin eyes face hands feet head
body and hearing

No single combination of protective equipment and clothing is capable of protecting
against all hazards and PPE must be used in conjunction with other protective
methods The use of PPE can In itself create significant worker hazards such as
heat stress physical and psychological stress impaired wvision mobility and
communication

Specific protective garments are selected on the basis of a vanety of criteria In
general the greater the level of PPE the greater the associated risks For any given
situation equipment and clothing must be selected to provide an adequate level of
protection Over protection as well as under protection can be hazardous and should
be avoided

Table 8 1 summarizes PPE requirements for specific tasks associated with operation
of the groundwater treatment facility Non routine tasks which are not addressed In
Table 8 1 will be addressed on a case by case basis by the subcontractor and the
appropriate level of PPE will be determined with approval by EG&G The following
sections detail the criteria for selecting specific personal protective equipment (PPE)
which will apply to this project
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TABLE 8 1

Personal Protective Equipment Summary

MIEIEMMIMI]

Operation of Work Clothes | Safety shoes | None Safety
UV/HIO Requured Glassos
Filing H O feed D Work Clothes | Safety shoes | None Full
tank or working Required | face
with H O feed splash
shield
Changing UV D Work Ciothes | Safety shoes None Safety
bulbs in UV/H O Required | Glasses
system
Operation of 1X D Work Clothes | Safety shoes | None Safety
Required | Glasses
with
side
Operation of D Work Clothes | Safety shoes { None Safety
degasifier Required | Glasses
column with
d
shields
Operation of D Work Clothes | Safety shoes None Safety
motorized pumps Required glasses
to transfer fluids with
side
shields
me—— — = L v -
Removal and D Work Cliothes | Safety shoes None Safety
replacement of required glasses
filter bags with
side
shields
Cleaning UV D Work Clothes | Safety shoes None Safety
lamps and Required | glasses
changing bulbs with
side
— w
Regeneration of D Work Clothes | Safety Shoes Safety
IX columns Requwed | glasses
with
side
shields
—

. 4/
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None
Required

Nitrile outer
gloves with
latex inner

glove hiners

Leather
work gloves

None
required

shields

None
required

Leather
work gloves

Nitrile
gloves

Nitrile
gloves

shields

Nitrile
gloves

e

None required

None required

None required

None required

None required

None required

None required

None required

None required
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TABLE 8 1 (Continued)
Personal Protective Equipment Summary
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Task Leve! Body Foot Head' Eye Hand Respirator®
Calibration of D Work Clothes Safety shoes | None Safety None None
flow meters Required | glasses | require required
and pumps d
Collecting D Work Clothes | Safety shoes | None Safety Nitrile None
water Required | glasses | gloves required
samples with
full
face
splash
shield
Repair or DorC Work Clothes | Safety shoes | Hardhat Splash Nitnie May require
disassembly with latex proof outer APR with
of process boot covers goggle gloves MSA GMC H
piping or with cartridges or
opening of latex equivalent if
oxidation inner VOCs >1
chamber liners ppm Iin
breathing
zone
Clean up of See See Table 7 1 | See Table See See See See Table
small spills Table 71 Table Table Table 71
71 71 71 71
Miscellaneous D Work Clothes | Safety shoes | Hardhat Safety None None
maintenance glasses | require required
work dor
leather
work
gloves
as
needed
Filling DorC Work Ciothes Safety shoes | None Splash Elbow None
acid/caustic with required proof length required
tanks protective goggle nitrile unless there
apron s or full | gioves 1s a spill
face
splash
shield
Handling D Work Clothes | Safety shoes | None Splash Leather | None
liqguid nitrogen required proof work required
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8 1 CLOTHING

The use of Level D protective equipment is defined by the following criteria

® No contaminants are present or contaminants are present below the action levels
established in the HASP for respirator use and
®  Work functions preclude splashes immersion or potential for unexpected inhalation

of any chemicals

Experience with previous treatment operations indicates that the chance of encountering
contamination in the work area 1s minimal given the low concentration of contaminants
Therefore Level D protection will be adequate during most normal work activities This

1s a field work uniform affording minimal protection consisting of the following PPE

® Safety boots leather or chemical resistant with steel toe and shank (not required
for non working supervisory personnel or casual visitors under escort)

® Safety glasses (ANSI Z87 1 1989 compliant) with side shields or goggles

The following additional PPE may be required as part of Level D protection depending on
the specific tasks being performed

® Coveralls

® Work gloves

® Hard hat with face shield

In addition proper chemical resistant gloves shall be worn when handling process
treatment chemicals Face shields and aprons shall also be worn during operations with
the potential for splashing A poly coated Tyvek suit may also be worn if the splashing
potential 1s judged to be high
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Tank top shirts shorts and tennis shoes are not permissible PPE shall meet the
requirements applicable to ANSI and OSHA standards Where appropriate and more
stringent the subcontractor will comply with EG&G Rocky Flats Plant PPE requirements
Modifications or substitutions of the PPE specified herein shall be subject to written
approval by EG&G

If air monitoring as described in Section 9 O indicates the presence of organic vapors in
excess of action levels Level C PPE may be required The PPE for Level C shall include

the following

® Full face air purifying respirator with appropriate cartridges or canisters

® Chemical resistant clothing consisting of

coveralls

hooded one or two piece chemical splash suit or
chemical resistant hood and apron or

disposable chemical resistant coveralls

inner and outer chemical resistant gloves and

chemical resistant safety boots with steel toes

Optional

hard hat

outer disposable chemical resistant boot covers
face shield

2 way Intrinsically safe radios

long cotton underwear

The critenia to evaluate when considering whether Level C PPE i1s required include the

following
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® Oxygen concentrations are greater than 19 5 percent and less than 23 5 percent

by volume

® Measured air concentrations of identified substances will be reduced by the
respirator below the PEL TLV or REL and the concentration i1s within the service
hmit of the cartndge

® Atmospheric contaminant concentrations do not exceed IDLH levels

® Atmospheric contaminants liquid splashes or other direct contact will not adversely

affect anyone left unprotected by chemical resistant clothing

® Job functions do not require self contained breathing apparatus and

e Continuous direct readings on monitoring instruments such as FiDs or PIDs are

within the action levels prescribed in the HASP for air punfying respirator use

The main selection criterion for Level C as opposed to the more restrictive Level B 1s
that conditions permit wearing air purifying respirators Cartridges must be able to
remove the substances encountered
A full face air punfying respirator can be used only If

® The substance has adequate warning properties

® The individual using the mask has passed at least a qualitative fit test

® The individual has medical clearance for the use of respirators and

® The appropriate cartridge Is used and its service limit concentration is not exceeded
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The chemical and radiological hazards expected to be encountered at the OU1
Groundwater Treatment Facility were discussed previously in Section 5 O and presented
onTables52 53 54 and 55 Itis apparent from reviewing this information that a
supplied air respirators are necessary These are not maintained at the facility In the
event that their use I1s required the subcontractor personnel would evacuate and
personnel trained in the use of Level B would be required to respond If experience and
data indicate that the contaminants are significantly different than those discussed In

Section 5 0 then the respiratory protection requirements must be reevaluated

An air surveillance program is part of all hazardous material/waste site operations when
atmospheric contamination i1s known or suspected Itis mandatory that the ambient air
be thoroughly and continuously monitored when personnel are wearing air punfying
respirators Surveillance using a photoionization detector (PID) colorimetric tubes or
other air sampling equipment In accordance with the HASP 1s required during all Level
C and B operations to detect changes In air quality necessitating a higher level of
respiratory protection Level C protection with an air punifying respirator will be worn
routinely in an atmosphere only after the type of air contaminant i1s identified

concentrations measured and the criteria for wearing air purifying respirators are met

8 2 RESPIRATORY PROTECTION

The requirements for respiratory protection have been discussed briefly in Section 8 1
and will be presented In greater detail in this section Respiratory protection
requirements shall be based on air monitoring data Air quality shall be monitored with
a photoionization detector (PID) equipped with an 11 7 eV lamp colorimetric tubes or

personal air samplers Action levels for respiratory protection shall be as follows

® As can be seen from the data in Table 5 1 there is the potential for several Volatile
Organic Compounds (VOCs) to be present in the wastewater to be treated These

VOCs and their respective permissible exposure hmits (PEL) are
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Compound PEL
Methylene Chioride 500 ppm
Acetone 750 ppm
Carbon Disulfide 4 ppm
1 1 Dichloroethylene 1 ppm
1 1 Dichloroethane 100 ppm
1 2 Dichloroethene 200 ppm
1 1 1 Tnchloroethane 350 ppm
Carbon Tetrachioride 2 ppm
Trnichloroethylene 50 ppm
1 1 2 Trichloroethane 10 ppm
Tetrachloroethylene 25 ppm
Toluene 100 ppm

® Table 5 2 presents analytical data from influent sampling performed from April
1992 to September 1992 This data shows the following significant contaminants

normally present in the wastewater and the associated PEL

COMPQUND PEL
Tetrachloroethene 25 ppm
Trichloroethene 50 ppm

Exposure to the VOCs listed would occur only when breaking the integrity of the
UV/H,0, system influent piping (e g system maintenance or sampling) When
necessary to perform maintenance on the influent system or perform system sampling
recent waste water influent samples shall be reviewed for actual contaminants and
concentrations present Air monitoring of void spaces (e g UV/H,0, unit) after draining
and the immediate work area when performing influent sampling will be accomplished
with a PID Should the PID indicate levels above 50% of the most imiting PEL (25 ppm
for Tetrachloroethene) monitoring with colorimetric tubes or personal air samplers may
also be determined to be necessary to supplement data concerning specific compounds
Analysis of cartridges from personal air samplers would be performed for the compounds
of interest by an independent industnal laboratory approved by EG&G Following

completion of characterization of the compounds present the appropriate air monitoring
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administrative controls and personal protective equipment regimes would be determined
with the approval of EG&G

The atmosphere In the treatment facility will be monitored weekly when the system is
operational with a calibrated PID and if detectable levels are measured at 50% of the
most limiting PEL the work area shall be evacuated immediately The area will then be
evaluated to determine the compound(s) present by personnel wearing the appropriate
respiratory protection The subcontractor Health and Safety Officer Project Manager and
the Project Health and Safety Officer will review the results of this evaluation to
determine whether engineering controls can be installed to minimize the concentration
of VOCs If engineering controls can be utilized they will be recommended and installed

upon approval

If engineering controls are not practical work may continue only after air monitoring
resuits are completed and with the concurrence of the subcontractor Health and Safety
Officer and EG&G

8 3 GENERAL REQUIREMENTS FOR PROCESS CHEMICAL HANDLING

Hydrogen peroxide 1s routinely used during waste treatment in the UV/H,0, system
During regeneration of the ion exchange resins the treatment facility uses hydrochloric
acid and sodium hydroxide in bulk quantities Direct contact with all chemicals shall be
prevented with the use of chemical resistant personal protective equipment as described
in Table 8 1 and Section 8 1 Clothing to include chemical resistant boots gloves
apron and face shield The subcontractor operations personnel shall ensure that the
emergency shower and eyewash are in operable condition prior to handling process
chemical matenals Emergency eyewash and shower facilities shall be inspected and the
condition documented at least once per week Handling and transfer of chemicals shall
not be performed by personnel wearing contact lenses Transfer of chemicals shall be

performed only within approved secondary containment areas of the groundwater
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treatment facility Chemicals should never be mixed outside the parameters given in the

Operations and Maintenance Manual

8 4 GENERAL REQUIREMENTS FOR CHEMICAL STORAGE

Chemicals shall be stored in the approved chemical storage tanks to prevent inadvertent
mixing of incompatible materials Container labeling shall be maintained in accordance
with EG&G Rocky Flats requirements and the NFPA hazard warning system

8 5 CONFINED SPACE ENTRY

Posting of and entry into Confined Spaces will be performed according to EG&G Confined

Space Entry procedures by personnel who have received the appropriate EG&G training

8 6 COMPRESSED GAS HANDLING AND STORAGE

The treatment facility includes a gas chromatograph which uses compressed gases

Specifically these gases include nitrogen helium hydrogen and air Cyhinders will be
stored handied transported and used in accordance with the requirements contained in
29 CFR 1910 101 Compressed Gases 29 CFR 1910 103 Hydrogen and HSP 11 01

Compressed Gas Cylinders
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9 0 AREA MONITORING

Monitoring of the environmental conditions in and around OU1 must occur because of
the potential for contaminants to be present in environmental media the water being
treated filters and i1on exchange resins The following sections describe the
monitoring program to be implemented and appropriate exposure limits and actions
levels Where feasible personnel exposures to hazardous materials (other than
radioactive substances) shall be maintained within the TLVs adopted by the ACGIH or
the PELs adopted by OSHA whichever is more stringent Exposure to radioactive
material will be maintained below the EG&G administrative imits Table 9 1 presents

a summary of the monitoring program

9 1 CHEMICAL MONITORING

Air monitoring shall be conducted in and around the OU1 facility using a PID device with
at least an 11 5 eV lamp at a minimum of once weekly and during the following tasks
when sampling water when changing bag filters and when changing or cleaning UV
bulbs These devices are used to monitor for the presence of volatile organic
compounds PID devices are used as a screening instrument to detect the presence of
organic compounds but cannot quantify or identify specific organic substances The PID
will be calibrated with a 100 ppm standard of isobutylene prior to use If any reading
above 50% of the most imiting PEL 1s found the Health and Safety Officer will
investigate to determine the source and will make the necessary changes to reduce the
concentration below 50% of the PEL Monitoring with colorimetric tubes and/or personal
air samplers to determine the compound(s) present may be necessary Monitoring will
be performed should the subcontractor find it necessary to break the integrity of the

influent system as discussed in Section 8 2
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TABLE 9 1

Monitoring Program Summary

Hazard/Sample Type Action Level Precaution if Action Monitoring Frequency
Level is Exceeded
RADIATION ‘

Equpment and material | Alpha contamination Equipment and matenal Prior to removal from
contamination >20 decontamination radiological control
dpm/100cm? area
removable
>300
dpm/100¢m?
total
Beta/gamma
contamination
>1000
dpm/100cm?
removable
>5000
dpm/100cm?
F total
= e S
Personnel Background Personnel Prior to exiting access
contamination decontamination control
Long hived radioactive 10% of the DAC (if Full face piece air As determined by
airborne particulates respirators not worn) purifying respirators EG&G
(APRs) with HEPA
cartnidges i
External shallow >5 mrem per hour Remove personnel from As specified in Section
beta/gamma radiation elevated beta/gamma 923

exposure rate area and
investigate source

exposure rate

Air monitorning for 50% of the most Full face air punfying
volatile organic limiting PEL for respirators with organic

compounds compounds present vapor acid fumes
cartndges

MISCELLANEOUS MONITORING
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85 decibels 8 hour Time | Suitable hearing At discretion of the
Waeighted Average protection subcontractor Health

(TWA) and Safety Officer and
EG&G IH
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TABLE 9 1 {Continued)

Monitoring Program Summary

Oral and heart rate Oral temperature 38 C

Use of ice vests reduce | Monitoring frequency
monitoring ® (99 68 F) heart rate 110 | work cycle duration or will be dependent on
bpm other EG&G approved work area temperature

measures and at the discretion of
the subcontractor
Health and Safety
Officer and EG&G H

DAC Denved Air Concentration
® Monitoring will be performed when work area temperature exceeds 85 Fand coveralls or protective clothing is being
worn

Work can be resumed provided that the monitoring results can be reduced to less than
50% of the PEL If readings are more than 50% of the PEL 1t will be necessary to don
respiratory protection and to investigate to determine the compound(s) present the
source of the compound and whether the use of engineering controls can reduce

concentrations to less than 50% of the PEL

Air monitoring may also be done utihzing colonimetric tubes for any of the VOCs present
Any indication of concentrations exceeding the PEL for a specific compound will require

work to stop unless Level C respiratory protection (full face APR) is donned

Compliance with imits on airborne metal contaminants can be reasonably assured if dust

concentrations in the worker breathing zone are kept under control

9 2 RADIOLOGICAL MONITORING

The radiation exposure of an occupational worker will be maintained as far below the
U S Department of Energy (DOE) imits as 1s reasonably achievable An EG&G annual

administrative dose equivalent level of 1 800 mrem committed effective dose equivalent
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will be in effect If any worker exceeds the administrative dose equivalent level a
comprehensive evaluation will be performed and iIf necessary the employee will be
reassigned to a job where his or her radiation exposure will not exceed an additional 100

mrem for the remainder of the calendar year

921 Personnel and Equipment Contamination

Personnel and equipment leaving the radiologically controlled area will be monitored for
radiological contamination In accordance with the action levels specified in Table 9 1

Release of all equipment and matenals from a radiologically controlled area will be in
accordance with EG&G Procedures HSP 18 10 and EMRG 3 02 Instrumentation used
for personnel and equipment contamination monitoring will be those recommended by
EG&G Radiological Engineering Any alternates will be approved by the HSS and EG&G

Radiological Engineering

9 2 2 Radioactive Air Particulate Monitoring

EG&G 1s responsible for air sampling for radioactive airborne particulates These samples
will be taken in the breathing zone of workers within the work zone and outside the

work zone

Workers may be required to wear personal arr monitoring devices to sample for
radioactive particulates in the worker s breathing zone Air sampling in the work areas
will be performed at the discretion of EG&G Area sampling may also be performed in

locations within and outside the work zone

9 2 3 External Beta/Gamma Radiation Monitoring

After successful completion of the medical and training requirements specified in Section

6 O of this plan all employees who will work within the controlled area will be 1ssued
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radiation monitoring badges by EG&G Dosimetry These badges are required only when
performing tasks such as 1on exchanger resin replacement and are not necessary for

access to Building 891

9 2 4 Internal Radiation Exposure (Bioassay) Monitoring

The subcontractor employees who are issued radiation monitoring badges are subject to
periodic urine and/or fecal samples at the discretion of EG&G Additional urine and/or
fecal bioassay samples may be required at the discretion of EG&G if a substantial
exposure I1s suspected These samples will be analyzed for radionuclides to determine
whether the employee has received an internal radiation dose while performing work at

OU1 Sample containers will be provided by EG&G

9 3 MISCELLANEOUS MONITORING

931 Noise Monitoring

Sound pressure levels shall be monitored to delineate hearing protection areas
Monitoring frequency will be at the discretion of the subcontractor Health and Safety
Officer Additionally a personal noise dosimeter may be used in conjunction with a
sound level meter in order to assess noise exposures of selected individuals based upon
area monitoring Suitable hearing protection shall be worn in areas with noise levels
greater than 85 decibels The subcontractor personnel shall be required to follow the
requirements of an effective hearing conservation plan including audiometric testing if

working in an area requiring hearing protection
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9 32 Heat Stress Monitoring

Monitoring will generally consist of periodic measurement of workers body temperature
and heart rate during periods when work area temperatures exceed 85°F and protective
coveralls are required to be worn Monitoring frequency will be determined by the
subcontractor Health and Safety Officer and EG&G Industrial Hygiene and will depend
on the work area temperature and the type of work being performed
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10 0 SITE CONTROL

Within the controlled access area there are restricted and unrestricted areas |In
general controlled access areas in which radioactive or chemical contamination 1Is
present above established guidelines are restricted areas Restricted area signs
have been posted indicating the nature of contamination present in each of these
areas Controlled access areas in which site characterization data has indicated that
no significant chemical and radiological hazard 1s present are unrestricted areas

Subcontractor personnel shall not be permitted access to restricted areas of the site
other than those included in the scope of this project unless specifically authorized
access by EG&G Access to all areas posted as confined spaces shall be in

accordance with established EG&G Procedures

Access to the OU1 groundwater treatment facility shall be controlled by the
subcontractor operations personnel when present A log in sheet located in the
facility office will be implemented to record the presence of all personnel including
visitors The subcontractor Operators will be responsible for escorting visitors and
providing a short documented briefing concerning hazards associated with visiting the

groundwater treatment facility

10 1

. b o e it R Ll Rt e it G ol s B S e i ot Bt aomeniiilan R 4




930149 005

At o et

kS

APPENDIX A

Material Safety Data Sheets
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Material Safety Data Sheet No 304
rom Genium s Reference Collecao
Geamwm P:blcx:shgg CSOK'POﬂUOKl eeson @ P Igf:;ﬁnogiﬂ'omc ACID
11
Schenectaly N¥ 15303 1836 USA G Issued October 1977

(518) 377-3855 cumuM pususana corr | Revised November 1988
SECTION 1 MATERIAL IDENTIFICATION 27
Viaterial Name HYDROCHLORIC ACID o
Description (Origin/Uses) Used 1n the production of chiorides 1 refinmng ore m the producion of ua ind tatalum 0‘0
for the aeutralizauon of bases for pickling and cleaning metal products forod and gas-well weaumests: ad 1@ removing
scale from botlers and heat-exchange equipment. NFPA

HMIS
Otber Designations: Aqueous Hydrogea Chiloride Munauc Acd HC' HO CAS No 7647-01-0 g g R 1
[ 4
Vlanufacturer~ Couatact your suvplier or distnbutor C.asult the latest edivor of the Chenucaiweek R 0 S 4
Buyers Gude (Geaumrref 73) for a list of suppiiers. P !S,ece sect 8 K 0
[ SECTION 2 INGREDIENTS AND HAZARDS % EXPOSURE LIMITS |
Hydrogea Chlonde, CAS No 7647-01-0 38 or Less OSHA PEL

Cualing. § ppa, 7 mg/m?
ACGIHTLV 1988-39

Water Balance | TLV-Ceiling 5 ppm. 7 mg/m?
[mounues such as won chionne, and traces of organic matter may be Toxicity Data*
present n smail amounts depeading oa the gradeof ac d Huraon, Inhalanon, LC, . (300 ppm (30 Muns)
Se~ NIOSH RTECS (MW4025000) for additicaal datz with referenc.s to Rag, [ahalanog LC, Ti24 ppa (1 Hr)
reproducave aod mutageaic effects. Continue o0 monuor NIOSH, RTECS Rabbut, Oral, LD, 900 mgrkg

(MW40300000) for toxicity data on hydrochione acid itsetf

CTION 3 PHYSICAL DATA

ouling Powt 227°F (109 C) (2022%) Molecular Weight. Not Applcabie

Vieiting Point 35 F( 65°C) (20.69%) Soiubility in Water (%) Compiete
Yapor Deasity (Alr=1) 1..63 Specifie Gravity (HO = 1) 1
pH Stogg Mineral Acid % Voladle by Volume: Cz 100

Appearance and Odor A clear coloriess-to-lightly yellowed, fummg liquid sharp puugenr. characenisuc, utitaung odor of Wydrogea
chilonde gas. This odor 13 deteciable at 1 10 5 ppm and becomes unplessant and writanng a8 S o 10 ppm, however the odor serves as a good
warmng property

Comments The specific physical properties of aqueous hydrochionic acid solunoas vary with the amount of dissolved hydrogen chlonde
gas. Hydrochione acid forms a coostant boding szeowrope (8 muxture of hydrochione acid and water that behaves like & single substance 1o
that its vaoor has the sarme composition as the muxsure isell) with water (2t 227°F or 109 C) that contans 20.22% hydrogen chionde and 1as
3 de..sxz;g of 1 096 Bouling weaker or suonger aqueous soluuons results w the loss of esther compounent saul the coastant botling ac d is
Jroduce:

SECTION 4. FIRE AND EXPLOSION DATA LEL UEL

Flash Pount and Vethod Autoigniaon Temperature

SECTION 5 REACTIVITY DATA

Exunguishing Viedia Hydrochlone acid solutioas do aot bura. Use saunguishing agents that wiil put out the surrounding fire. Unusuat
Fire or Explosion Hazards. Use a water spray 0 cool [ire-exposed cootamers of hydrochione acid o prevent rupaures Explosive hydrogea
gas can be produced by e reacuoca of hydrochlone a¢id with metais such 23 ron Neutralize spilled hydrochlone acid with lumestoae, slaked
lume or soda ash o ouainuze the possibie geaeraton of hydrogea gss Special Fire fighting Procedures Wesr 2 self-contamned bresthusg
apparatus (SC3A) with a full facepiece operated 1o the pressure-dezzand or posiuve pressure mode. Special seutralizanoa procedures, [
applicable aclude he apphication of chezucally basic substances such s soda ash or slaked lime.

Stabuity/Polymerization Hvdrochlonc acid is stable . closed cogtaers dunag rouase operations at room caweraaure Hazardous polym
enzauoa canaot occdr Chemical Incompatibilities, Hydrochlone ac.d reacts dangerously wath acedc ashydnide, 2 amocethanol amezo-
aum hvdroxide  aic um phosphude, chicrosulfonic 3c.d, thylege diamine, thylemumme, oleum, perchione acid, 3-prooiclactone propvieae
oxide, silver perchlocate and carbon texractlonde, sodium hydroxide, sulfunc ac.d uramum phosphide, vioyl & ate sodium, aod =aay

vide compounds (Cexum ref 84) This matenal is 2 strong mune-al acid that 1s  ery reacuve with bases Coaoditlons to Avoid Avould
sure .0 [peompatible chemucals 1ad (o iay other matental whose compattbility with hydrochlone acid or its vapor has not ye beea
tactsned The srrosive icucn of hydrochione ic d oo most ree.als can 'theraie  xxemely (lammable/explosive tvdrogea gas (H) atpL.g

systezs agd cogtainrmeat systems must be chosen carefully Hazardous Products of Decomposition Dunag ‘ires hycrochlone ac d =av
decazpose by re caag with cevtun metals 0 produc. very {lammable 18d .xplosive hydroges gas (H.) Sigadiciat amounts of Rydreg—=
chlonde gas (HC.) are given off at vom temperature the race of Jus g se.alion wemeases as the emperature aod he str=agth (1%) by ve gat
of HC 2 4,0 wc~ase. Comments Reacioos between hydrochlone icid 1od cvamdes sulfides, 1od formaidehyde will produce xE==.'v
1oxic 1ydrogea cvaa de (HCN) aydroges sulfide (H .S) sulfur dioxide (SO ) and beschlorometnylether respecuvely

. M o SR b, AR, itk s Snts AR b, s wo? B .
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N\o 0A HYDRCCHLCRIC ACID 11/88

[SECTION 6 HEALTH HAZARD INFORWATION

Carcinogenicity Hydrocalone acid 18 004 liSted a8 3 ciranogea by the N1P ARG, of USHA.
Sumamary of Risks: See Gensum Industmal MSDS 30 for detasls of the heaith effects of hydrogen chiotide gas. Hvdrochione :oid soluuces
will geaerate hydrogen chionde gas with all its health effects. These are imitadng to the sian, eyes, and mucous membraaes of the upper 2

. orrawey tract (URT) The sevency of eye myurv from splashes upon quasify coocentrauow/sweagth, and duration of the contaer,

Permaneat visual damage has been reparted [2gesuon of hwdroc aczd causes carroswn of the mucous membeaves, esophagus and
somacy, as well ag aausea, vooutng, intease thirst, sod diarrhea. Erosica of exposed teeth may occur Circulstory collapse and death are
possioie Viedical Coaditions Aggravated by Long Term Exposure Nooe reported. Target Organs Skun, eyes, URT Primary ‘
Eatrv [ahatauocn, skin contact. Acute Effects. Corrosive skin and eve bums, ussue damage and severe tnauon of the URT Clhroarc
Effects Nooge revorted FIRST AID Eves. [mmediately flush eves, 1ac uding under the eyelids, geatly but thoraughly with plency of
runaing water foc at 'east 15 aunutes, Skin Rinse the affected area wath flooding amounts of water aod then wash it with soap and water
Remove conamnated clothing under a safety shower Inbalation. Remove the exposed persea (o fresa ur restore and/or support 'us or “er
Sreathing 1s geeded Have quairfied medical persosae admunister oxygea 1s requued. [agestion. Not 'kely Should s cype of exoosure

oc ur aud the exposed persoa i8 respousive gve hum orher 1 %0 3 glasses of water ther muik of magnesia or limewater w dnak. Do ot
induce vomuung Sooantaaeous laryngesl spasms c3a ocfr Never give anytiung by mouth (0 someone Who 1S BICOBIGIOUS oF coavuising

Get medical help (In plant, paramedic community) for all expasures. Seek promot medical assisiance for funther Teatment, observa

uon and support after first ud \ote to physician Treauneat for respiratory eifects foilowing whalauoa of hydrogea chionide gas wcludes
usiag 1 5% sodium bicarboaate soluticn ag an zerosol, mamtuning 3 proper Nuid balancs (diurencs mavy be useful) and decreasing the in
flammatory respouse of the lungs by  mimistenng sterouds oa a short term basis (2 0 4 days) Severe mhalagon exposure requires
hospitalizauca 20d observauon (72 Four mimmum) tot the delayed oaset of pulmoaary edema. Senal chest X rays aad respuatory support,
iacluding 10wbation, may be required as an early wtervennos.

SECTION 7 SPILL _LEAK_AND DISPOSAL PROCEDURES

SpulLeak Noufy safety persoanel, evacuate unnecsssary personnel, elirunate ail sources of 1goition unmediately (hydrogea gas may be
generated) and provide adequate venulation Cleanup personael need a full set of protecuve clothing wctudiog a self-coantaned breathung
apparatus (SC3A) Small spills and residue can be covered with an excess of a zuxmure of soda ash aod slaked lurne. After seuralization o
not [lush waste direcuy 0 3 sewer or 10 lakes, ponds, or swreams. Waste Disposal. Coatact your supplier or 2 Licensed contracior oc
detated recommeadations. The allowable concenaration of aeutral salt g the efflueat discharge is apt (0 be ~gulated study and [ollow
Federal state, and local regulations Coasider saving the waste hydrochlonc acid for use as 2 seutralizag agent duning clezaup ope~zuons
of basic matenals

OSHA Designations

Listed as an Awr Contamunant (29 CFR 1910 1000 Subpart Z)

EPA Designations (40 CFR 302.4)

CERC.A Hazardous Substance, Reportable Quantity 5000 Ibs (2270 kg) per the Clean Water Act (CWA) §311 (b) (4)

SECTION 8 SPECIAL PROTECTION INFORMATION

Goggles Always wear protecuve eyeglasses or cheaucal safetv io;gles Whe-e splashing 1S possible, wear 1 (ull face thield. Follow
d OSHA eye and face protection reguiations (29 CFR 1910.133). Respurator Wear 3 NIOSH approved respurator per Gensum refese.ce $8

e

for the maximum use conceatrations and/or the exposure limus cited w secuon 2. Follow OSHA respuatar “egulaucas (29 CFR 1910 134) |
For emergency or acaroutne operanoas (spuls or cleanmg reactor vessels aod storage tanks) wear an SCBA All resprratars must be i1c.d
resistant Warning A punfyiog resowrawrs will nos protect workers in oxygea-deficieat umospheres. Others Wear impervious glaves, |
boats aproas, gauadels et o prevent any contact with tus matenal, All clotung must be ac.d resistant, Ventiladoa [astall aod operate
geaeral and local mnwm-exnlononofmol veatilaton systems powerful enough 10 mantain arrvorne levels of hydrogea chlonde selow
the OSHA PEL cuted 1n secuon 2. Local exhaust vesulauon i3 preferred becaase it prevents dispernion of the contamuoant ;w the geseral
work area by eluninaung it at its source Coasult the latest eduion of Cenium re erence 103 for detaied recommendations. Make vezalauon
system ductwork and exposed fag comoonents acid renstant. Safety Stations: Make emergency eyewash stauons, safetv/quick-drezcn
showers and washing factliues availacie m work areas. Contarminated Equipmeat Coaotact leases poss 2 special hazard soft lcases zay
absorb umnats, and all lenses conceacrate em. Do nor wear contact leases in agv work irea, Remave contaminaied c.otiag 1ag lausde ¢
before weanag it agaw clean this mawenal from vour shoes and equipment. Other Desiga all engioesnng systems 0 be c:d resistant 2a0d
expiostoa proof (hvdrogen gas mav be accidentaily generated) Comments Pracuce good personal hygiese® alwavs wash thoroughly after
using this matenal and belore eaung dnaking smoking, using the wilet, oc applyiag cosmeucs Keep it off your c.otuag 1ad equipment
Avoid (ranstemag ¢ from your hands (0 your mouth winle eaung dniakiag, oc smaking Do ot eat, dnak, or smaoke 13 a3y work area. Do

aot anal. tydrochlone ac d vapor

e —— e ——————— e ——— S ) e ———————— Pl
SECTION 9 SPECIAL PRECAUTIONS AND COVIMENTS
storageSearegation Store hvdrochlone acid 1 closed cogaainers w a cool, dry well venulated area awav from sources of igniuon,
strong oxidizers strong bases out of direct sunlight, 3nd away (fom 1acompauble chezucals (see sect. 5) Protect contawers from paysical
damage Special Haadling/Storage Storage areas should have acid resisuaac (loors 3ad approved dranage facihues. Use sossoarxicy
toois .o areas around tanks and pipes where hydrogen gis mav 3¢ geucraed Engineering Controls Make sure all engineenag svstems
(producuoan, ransportaucn) are of maxunurz-cxploswn-proot design. Ground and bond ail contaners and pipelines, e used in snipoiag
ragsternog resctng production ind sampling operatons ©  “~vent stauc soarks Hvdrogen gas may become coaceatrdted miside >eal
equioment perform operauoas (o searct out possible luddea aseas of hvdrogen gas carefully Other Precautions Carefully follow our
suoplier s recommendatoas concerning the proper handling 1ad storage procedures or hydrochlone actd Provide emergeacy neutraizacon
matenals (soda ash l=.sioae, or siaked ime) and equipment aear storage and use areas.
Traasporwuation Data J CFR 172101 2)
DOT Shipptng Name Hydrochionc Acid MO Shipping Name: Hydrochlone Aad, Selutice
DOT Hazard Class. Corrosive Matenal IMO Hazard Class 8
ID “o UN1789 IMO Labet Conum ¢

DOT Label Carrosive
DOT Packagiog Requirements, DOT Packaging Excepdons 49 CFR 173253 (MDG Packaging Group 11

Jeprens as o e swuols  of formaucs derm [ Auchaser urdoees are l P-*parea by Of Igoe BS y

q References 1 76 38 84-94 100 116 117 120 122

ecstsanly purc.asw. s resoosst Lty “Sersfo e sithough -sasosadie cwe 2as
Semmax 13 1 presaras  of uea  forriaucs Ceamum Pudlutasg Cora. ne Raview DJ Wilson CH
Xl WIS €1, TAXES 30 rESreSeS(Al 08 284 SIS 30 (ESOCEsbUIlY ‘ Industmal 'Iyg ¢

xeurs ¢ formagos ( ¢ appucaue 1o
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RETQX-JQra. Material Safety Data Sheet !
Hydrogen Peroxide 1

r Sec toa | {3me
. Proauct Hydrogen Peroxide 507 Emergency Assisunce
( Chemtrec 1 300124 3300 Meaith I 2
g::;::’s H202/Peroxide PS4 (602)-3279027T7 |
Hazarg Rating Fre ‘ Q
Chemcal Inorganic Peroxide Least Stight
C.A S Numoer UN Numoer Modguu High Extr:mc Aesctivity ‘ 2
7722 34-1 2014 2 7 .
Section it ingredients
Comgosition ) ] Texicity Osta
Hydrogen Peroxide S0 907 Hi02
Water ) Oral LOsg 29m/kg (mousa)
Stabilizers Trace
i
Section il Phvsicai Dats
8a ling Pawunt - Meiting Paint Va P
(:)ng ‘™ 237 @ 750 MM Hg (:-,“9 ‘ 61 (m::q,"“"" 18 @ 8s¢c
Spec tic Geavity % Valatie 3y Vapoar Oensity
5 "1 195 @ 68°F o 100 i 1 MA ‘
clubility In Evaporstion Rate
0 ‘Wam Complete o Ao, Less tnan 1 l

o
Appearance And Odor Clear colorless liquid Concentrat ons over 357 may have sharo odor

Sec ion IV Reactivity

Staoshty D Unstadble @ Stabie | Hazsrdous Polymenzation D May Qccur E WVilt Not Qecur

Canaitions And Matenals To Avoud

Contzmunat.cn by many sukstances wncluding heavy metals and thewr salts
recic.ng agents stoong oxadicers alcalies and part.culate solids will cause
cecoxesit.cn The rate of decompos.t.on 1ncreases with rereasine tameeratirs
amm —av be verv vigorcus with ramid generat.cn of larxce volumes of ovwwgen and
staanm Consult Percx.dat.on Svstems Inc on harclore ard rater.als ot
comsTIucT.en

Hazarcous Decompasition Products
Oxsgemr s*2am peroxide vapor and heat

®
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- Material Salety Data Sheet
Hydrogen Peroxide

Section V Fire And Expiomion Hazams \
Fiasn Point Ana Methoo Uses Flammaots Limits (% Yolume in Awr) Lawer Upoer \
non-flammable

Extinguisning Media

Water
Sgecial F re Fghung Pracadures And Precautions

dear oratec~ive clothing and self contained breathing apparatus

Unusual Fire And Explosion Hazarus

S.~ong ox1di1zer Hydrogen peroxige is not flammable but can initiate spontanegus
compustion or paper wood cloth, and other organic materials Ignition may be
rapid but can be delayed for several hours Rapid oxygen evolution from
decomposing hydrogen peroxide may increase the intensity of a3 fire

Oxygen enrichment of poorly ventilated organic atmospheres 1nc-eases the potent al
or vapor phase explosions

Sec ton Vi Emergency And F'rst Aid Procadures

Skin/eyes  Fiush with large amounts of watar for at least 15 minutes Quickly
remove contaminated clothing and shoes Flush clothing with large amounts or wa“er
Contac~ a physician 1n case of eye contact with peroxide

[ngestion Orink large amounts of water to dilute Sit upricht satac*
physician

Note *o Physigian

[t may be advisable *o insert 3 gastric tube o relieve ar prevent 1nc-ezsed
pressure that may result from the rapid evolution of oxygen uocn decamocsitian
-

Innala. on  Remove victim to fresh air Contac* a phys.cian

@ '

W
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= g - Material sarety Data sneet
Hydrogen Peroxide

Section Vil Emgilovee ﬁn:oeg@
Respiratary Protection

. Self contained breathing apparatus should be available

Protective C athing

Adegquate eye protection rubber”gloves and baots, PVC slicker suit

Additional Protective Measures

Water source and safety shower/eye wash should be located close to where hyaragen
peroxide 1s handled

Section Vill Haaith intormation

Exposure ta skin or eyes may cause chemic.l burns Inhalation of vapor or =i1s* may
cause 1rritation or chemical burns to muccus membranes and respirarors ss/s<=n

. Ingestion may cause chemical burns as wel]l as injury by distention of the esaopnagu
| or s-omach due to the sudden evolution of gasses

Section iX Qccunanucnat Exposure Limits

ACGIH - TLV - TWA 1 ppm
0SHA 8 hour time weilght average (TWA) = | ppm

Section X Environmental Pratection

Soill Or Leax Procadures

Flusn so.ll area with larce amcunts or water [o not retirm soilled ratsr.a. T2
or.g.nal ccntauner Corply with Federal State arnd loca. ragulat.cms c-
reporT.rg sovills

Waste Qispasal  QJylyte with large amounts of watar then flush to sewer Como s 41 1

| Federal State and local regulations \
. Eav ronmental Hazaras (
None =

-5 sttt o, ho e aBides *®
e e 4 e [T T N S o " D e &

B



p.EfQX-Q'U.l'd- Material Safety Data Sheet

Hydrogen Peroxide

‘S ectign Ll Soecial Precautions i
/

") Avold he.t.ng hydrogen peroxide and store away from comoustibles

2) Do not contaminate hydrogen peroxide

-) Storage containers/vessels for hvdrogen perox.ce must be
vented and made of compat_ble vlast.cs, 304 or 316 stainless
steel or h.gh purits aluminum Contact Peroxidat.on
Systems Inc for addit.onal information regardi.ng other
compatible materials

Sec ton Xil Transoonation Requirements

Fiammable Combustible E{_[ Oxidizing Non Flammaote

Liquid Liquid Matenal Gas
Department Of ol Po c N

ammable ts0n arrosive ot Hazardous 3y

Transparation Solld Class A Matenat C] 0O~ Ragulations
C.assification

Flammaoble Poisan G imtating Other

Gas Cass 8 Matenai Specity Seiow

0 OT Propger Stupping Name
mydrogen peraxide solution 507 peroxide

Qther Reguiations
Hyarogen peroxide 1n concentrations below 52” 1s not regulated as a hazardous

macertal when shipped 1n tank trucks or tank cars

Sectien Xl Other Requiatary Cantrols

Conta.ns stabil_zers and promoters comcatible for use with the perox-—oure—
UV/¥ycrogen Perox.ce chemical ox.cat.cn process ard petmc-ga:dm sulfide conexcl
serv.css

TA ~ "ocd gracde hveércgen percxide wust meet Food Ciemucal Cxle scec.ficat.cns

Perovwidabon Systems Inc
4400 £ Broadway Suite 6§02
Tucson Arnizona 85711

o ~e bes of our knaowiedge the infarmation csntained 1n this \ Phone 14802) 3270277
Mate ral Satety Cata Sheer s accurate Howevser Peroxidation
Sys er~s makes 10 warranty expressed or imotied or accepts
any 1acuity in cennec 1on with  his information or its use Oate Preparea

MAY 198¢

e~ ~_n
-
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MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION

\
‘( m Geraum s MSDS Collection t0 be used as 2 reference

.45 CATALYN ST SCHENECTADY NY 12303 USA (S18) 377-3354

MSDS ¢ 3A
SOOIUM YYDROXIDE
50% LIQUTD

Revision A
Octobe~ 19°7
Aufgus 1928

SECTION | MATERIAL IDENTIFICATION

l-

MATERIAL NAME  S00IM HYDROXIDE $0% LIQUID
OTHER DES.GIATIONS Liquid caust.c soda lye solutien CAS
MANUFACTURER  Available from many sources nc'uding
Diamond Shamrock Co Chlor Alkali Oiv
331 Phelps Court Box 152,00
Irszang TX 75015 2300
(800) 241 LH1.4

11310-75-2 (NaOH)

O
KP

SECTION 2 INGREDIENTS AND HAZARDS

HAZARD DATA

SODIUM HYDROXIDE (VNaOH)

TYPICAL (MPURITIES
Caroonace ‘as NaZCO

Chloride (as VaC )
Chlorate (as NaClOJ)

Sulface (as Va

3)

239,
Silica (as s;oz)

Hage~

Curr nt (1985 36) ACGIH TLV Cu=—ent OSHA PSL 1s 2 O mg/m’

>48 3

<0 2§

Cesling Lim: 2 agmd

1% NaOH Soln

s et 1s
s <0 2

x, {<0 03
<0 01

balance

RN
averaged over]|8 hours

Eye r3bbit Severe
irritacion

CTION 3 PHYSICAL DATA

. er Solubility complete \ \

Viscosity 2 20°C cps S0 .

APPSARANCT & ODOR  Clear liquid - No odor ( -~ b \x
_— N

DESCRUPTION A SO0% solution of sodium hrdroxidn (N2OH "In wa

\\.\/, T

ng point 1 acm ez 140°C Specific gravitk 60/60°F 1
atiles (wate~) 50% Denstzy., 133#:;1

Te™

12 78

53

SECTION 4 FIRE AND EXPLOSION DATA™

Lower Uooer

Flash Po nt and Mehod Autoigmsuon Temo

Flammainisty Limusts 8 Ase

L)
Yone 10t combustible » \\\ N/A

N/A

N/A N/A

ﬁ&’IiGd[SdIlC HEJIA

mate= al wnich ar 1involved in 2 fi-e situa ion to help prev
Sodium hydrox de will reac with :etals such as aluminum ¢l
hyd-ogen zas

Ris cor-osive mnace-12l

Se ext nguisning agencs sui able for‘thc surround*ng £ive Use wate= 3OTray to cool containers or this

ent -upture
% and

ri= ghte=s should wea~ sel€ contained breathing appa~atus and ul' protective Zear o prevent csntac with

<

inc to gene=ice fTammable and exulosive

SECTION 5 REACTIVITY DATA

Th s 32 ~ al s stable under noraal storage condi ions n s
“he* ar 10 ha ardous decompos on oroduc $ IC ~ezc s 412

Qace slene
{ con ac 41 Y leathe™ and wool Contae wi 4 alumitum
Nese ne 2ls causes he ormac.on of hydrogen zas (SOS #63)

ealed .oncainers

t n nagnes um re and alloys "2 on a9

(*'acaole)

Polyme= 3 on wi'l 1ot oc.ar
R CO 1 he ai- to orm soailsy ca~onate
- 3¢ s violently 41 R ac ds accompanied by heat gene-at on and <1 1 :any organ ¢ chemicals espec 2l'y

n: ~pons and “aloca=bons I can =eac wi h =~ ciloroettylene o Orm svontanecus y  atx:aole

Covyrgmt O oo wone sna. warmun Fubiinbing Corvarsnes
ASY Sewneroel em vabous pubiity  papfic parmassws  profibiad.
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\SBS # 20 Issued _ 3/8S _ SODTUM HYDROX DE (Re:s A)
SECTION 6 HEALTH HAZARD INFORMATION | LV Ceiting Unic 7 2o/’

Sodium Hydroxide 1s a strong slkali and is dangerous wnen improperly handled [t is dest=uc ‘ve 25 a1} hune
tissue 1t contac s producing severe burms Eys contict Causes Severe pDemaRent 1Ajuty  S411 coutae  caus
t==1 ation and ¢ noc Temoved immediately severe bu—is with scar-ing The effec*s of inhalation of “e gu,xl
ar es f~om mild irritat on to destructive burns Pneusonitis may occur Ingest.on causes sasevs hums or
uth throat and stomach and may be facal
tIRST AID  Wash eyes immediately with plenty of running water “or at least 1S ainutes including under ye
lids and all sur aces Speed in rinsing eyes with water 1s important if pevmanent iajury is to be aveided
Get medical he p immediacely SKIN CONTACT Flush exvosed area promvtly with large quant 1es or wate~ Re
move contaminated clothes while wasning Prolong washing in serious cases uncil 2eaical help a— res Gec
medical attention or sericus exvosure [NGESTION Imnediately give person largze quant’ ‘es or wate= sr =ilk
to drink (Never give anything by mouth to an unconsc ous person) Do not induce somit.ng Obeain =ea cal
assistance immediately [VHALATION Remove from exposure o mist and get prompt aeaical help (Pirameg ¢
Inplant communi y)

SECTION 7 SPILL LEAK AND DISPOSAL PROCEDURES
Planning ahead 1s essent ai for nandling spills Clean uv personnel should wear protec ve equipzent o OTs
vent skin and eye contact Plck up spill with vacuum equipment (alkali resistanc) “or disposal or “'ush o
holding area with water Veutrali e Tesidue with dilute ac:d and rinse witch wate~

DISPOSAL Waste caustic must never be discharged direc ly to sewers d+=ainsg or sur‘ace waters Oilute well
with wacer and csrefully neutralize with ac d Follow all applicable federal state and 'oeal
regulat ons

EPA YAZARDOUS WNASTE NUMBER D002 corrosive (soln ¢ pH >12 §) 40CFR 261 22

REPORTABLE SPILL QUANT TY 1000 1lbs (40CFR117)

SECTION 8 SPECIAL PROTECTION INFORMATION \
)

vide adeguate general vent.lat.on and exhaust ventilation to meet TLY requiresment esvec ally wne=es .Je
ssibility or mist ‘ormation exists Use a NIOSH approved respizatar with full “acs cover ag for ais whe «
needed Use chemical safety goggles A plastic faceshield in addi-ioen to safery goggles should be worn if
solashing is probable Use rubber gloves apron or protec ive clothing and rubbe boots whe~e needea o
present contac- with sodium hydroxide solution
Eyewash stacions and sacety showers must be immediately available
THIS MATERIAL POSES A SPECTAL HAZARD TQ CONTACT LENSES WEAREIS the slippery nature of this solut on ~ould
maxe 1t extremely dif icult to remove the contact lenses C-itical ~=insing of the contazinated eye ould be

delayed

SECTION 9 SPECIAL PRECAUTIONS AND COMMENTS

Stor i1n well sealed concainers Procect containe™s f~om ohysical damage Avoid hanaling comaic ons nich can
lead o spills or mist formation Have abundant wate- (preze=ably =umning water) available whe-s zate~ al
18 stor d unloaded and handled or eme-gency use D-=2ins se”vic ng areas where g qate~ al s s T coOT
used should have = tention basins ror pH adjustaent and diluc on of spills and #'ushiags be o~e d sc a-ge

Wo=ke=s handl ng his mate=ial should be c-zined in proper handling pTrecaut ons anc exe~g 7Cy pr=c du™es LA
~Jpe= protec Ve egulpment 1earbdy
OT HAZARD CLASSI®LCATION Corrosive Material
DOT LABEL Cor—osive
00T ID VUMBER  UN13324
DA™A SQURCE(S) CCDE (See Glossarv) 7 ¢ 9 11 12 27 »5 sS3V
APOROVALS. O Neemoes 11/a5 -
o8 e v of wic Narow lor o ae by p - g
S T e ki o0 et 1 ot 50 INDUST HYGIENESAFE™ ‘E) /g L
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o G ot on oo NFROGEN
Genuum Publishung Corporanon (Revision A)

1145 Catalyn S
Schenectady NY 172'.‘;030?;‘36 USA Issued Aonl 1980
($18) 377 28 GENUM PUBUSHNG CORP Revised Aonl 1986

S
DESCRIPTION Gas supplied 1 cylinders (2000+ psig) or cold liquid supplied
iz veated Dewar containers. HMIS
OTHER DESIGNATIONS. No, CAS #7727 379 ASTM #D1933 H 2
Avalabie (rom several supplers, including. F 0 (L.quuied)
Arr Products & Chemicals, Ioc., Industmal Gas Divisiog, PO Box 538 R O
Allentown, PA 18105 Telephoue: (215) 4814911 PPE* R 1
Aurco Indusmal Gases of the Boc Group Inc., 575 Mountain Avenue, *See Sect 8 [ 1
Murray Hill, NJ 07974 Teiephooe- (201) 464-81000 S 2 (Liquid)
Union Carbide Corp., Linde Div., 39 Old Ridgebury Rd., Danbury CT 06817 Telephooe: (203) 794-5300 KO0
SECTION 2. INGREDIENTS AND HAZARDS o HAZARD DATA
Nitrogen, CAS #7727 379 >99.5 No TLV Estblished.
Oxygea, CAS # 7782-44-7 < 035
SECTION 3 PHYSICAL DATA sy e - W % »
(. Botling Powt, 760 mm Hg . 3204 F ( 1953 O) CAGEL | CHpEna — LA T\ 171 C)
Vapor Deasity (Arr = 1) ... 0.967 Catical Pressure, Atm ... 333
Solubility 1 Water @ 20 C, Yols/100 vois. .. 1.5 Molecular Weght ... 28 01
Deasity (Liq) g/em’ ... 0.8 Expansion Rano, Liquid o Gas @ 70°F 1 696

Meiting Powt .. 345 7°F ( 209.86 C)

Appearance and odor A coloriess, odorless tasteless gas or a cryogemuc hiquid.

“SECTION 4 FIRE AND EXPLOSION DATA LOWER] UPPER |
Flash Pownt and Method Autoigniaon Temp Flammability Limies in Aur
Not Found Not Found Noaflammable Not Found {Not “ound

Use extinguishing media that are appropniate to the surounding fire. Do oot discharge sobd saeams of water o liqud No
Use water spray (o cool fire-exposed containers or «f desirable, to increase the rawe of evaporation of Je lquid o the
increased rawe can be controlled (cryogentc liquid will rapudly freeze water) Nitogen 3 2 ooaflammable matental that wall noc
support combusuog. It presents 0o unusual exploswoa hazard ualess the compressed gas 18 exposed © (ire Jiea coptaigers

may rupture violeady Nirogen cylinders are equipped with pressure relief devices that are designed to veat Ny when they are
exposed «© elevaied temperanures and pressures. When liquid mtrogen ts spilled it can -elease a rapudly vaporizing cloud that
will create 20 oxvgen-deficient atmosohere

SECTION 5§ REACTIVITY DATA &~ A
Nirogen s stable when stored @ closed contamers. [t does not polymenize Niogen s soucorrosive znd 1S searly wert at
room temperanire. At hugh temperatures it cza cambme with oxygea (o form oxides, and with hydrogea 0 orn ammocid.
Whea heated with carboa i the presence of alkalies or banum oxide it may form cyamudes. It can form aindes with Lthuum,
sibcon calcium, stroguum, and banum whea it 18 & 2 red heat.

It has been reported hat airogen can be oxidized explosively by ozone.
Lithium and utagum at an elevated temperature c2o bum i 3 ugogea atmosohere. Bervium can be igmited @ 3 muxed

arogen and-carboa dioxide aumnosphere
( Nitrogea will react with oxygen . the presence of sparkmg (ffom ap ele ¢ are or 2 gas fired furnacs) D oroduc. oine ox.d
gas

Coovr & © 1986 Cenreas Pe Corporsgan,
Ay e or rep wehos tap TP mehbind
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_SECTION 7 SPILL. LEAK_AND DISPOSAL PROCEDURES

ION 6 HEALTH R RMATION |

Niwzogen 1s oot listed as a carcinogea by the NTP [ARC, or OSHA.
This matenal 1s ocatoxic and 1s classified as 2 sitople asphyxiant by virne of us displacemnent of oxyges. Sympwoms of
exposure depend oa the degree aud the Juration of oxygea deficiency They can nclude mcreased frequency and volume of

breatung increased puise rate, muscular mcoordinanon, {atigue, nsusea, vomuting, and collspse  Inhalauca of pure mirogea l(

aumosphere produces wnmediae loss of consciousness death follows uniess urfoxygen brextung can be quickly restored.
Countact with liquid aitrogen or cold vapors can cause cryogenic burns (severe fusibie/freezs burns).

CONTACT WITH LIQUID NITROGEN,  Prompdy flush areas affectzd wath lots of tepid water to reduce freeziag of

ussue. (Do oot 3pply direct heat o affected areas’) Do oot rub frozes areas. Loosely apply dry stenle, bulky dressiogs o

protect area from mfecuoa and fom further mpury Get medical help
INHALATION Cautson! Would be rescuers need o be conezrned with therr own safety mn oxygen-deficient areas. Use saif

cootaned breathing equipment. Remove vicume 0 fresh air  Quickly restore and/or support hus breathung 2 required,

adaunisienng oxygen if avatlable, Get medical help
[INGESTION Get medical hetp Amm Gas Sumple asphyxiation by displacement of oxygea. Liquid
Cryogenic burus. BRIMARY ENTRY Ilahala

GET MEDICAL ASSISTANCE = [a plant, plrunedu'.. community Get medical help for further eatment, observazor aad
support after first ad.

\

Nouly safety personnel of msjor nirogea leaks or spdis. Shut off leak f you can do 0 wathout nsic. Evacuate all personget
from the danger area unul vestilauon can restore 2 safe oxygez level. Emergency personmel need seif-contaned breathung
equipment. Minor lezks (which are dangerous m eoclosed sreas) can be detectad by pamting the suspected ares of leakage
with 2 soap soluuon, Prevent liquid murogen from coatacung vulnerable steel swuctures and vehicle tres (see sect 9) Allow

spuled Lquid 10 evaporate.

DISPOSAL. Remove a liquid astrogen coatainer ar leaking cylinder outdoors or place mio 2 hood with good forced
venulaton Alow gas to discharge at 2 moderate rate. Defective cylmders should be tagged o indicate defect. Close the

valve and requrn the defecuve cylinder to suoplier

SECTION 8. SPECIAL PROTECTION INFORVIATION -

SECTION 9 SPECIAL PRECAUTIONS AND COMMENTS

readdy shagered by unpact

Provide adequate general and local exhaust venulauon (o prevent workplace atmaspheres from becomuag oxygea deficient
(munmum O volume = 18%) Provide ur-supplied or self-contuned breatung equipment for emergency or aonsouune
siuauons where the aitrogen level 18 excessive. Use 2 safety line and a standby worker when resprrator protected personpel
eater 1 hazardously mitrogen-ennched ares. (The standby worker should have a seif-contamed breatung ipparatus immediate y
avalable) Those working with liquid surogen should wesr approved msulaiing gloves, safety glasses, and other protecuve
clotung as required by use condiucas o prevent any skin costact with liquud mtrogen. Cuffless Tousers should be wern
outside hugh topped shoes Safety shoes are recommended for those handlng cylinders of gases

Wear safety gloves and approved nsulated gloves. Use aur supplied or self-contained breathung apparatus

Cogtact lenses pose 2 special hazard soft lenses may absorb aritants, and all lenses concentrate them.

STORAGE _SEGRECATION Store in 2 cool, dry well vegulated low fire-nsk area. Protect contauners agawst physical
damage.

SPECIAL HANDLING/STORAGE. Protect coatawmers from extremes of temperature and weather (Do aot allow aay part of 2
compressed gas cylinder (o be exposed 10 temperatures above 125°F (515 C]) Follow general safety procedures for handung
and securing compressed gas cylmders. Liquid aicogen swrage areas should be kept cleas and free from {lammable mate-tals
Make sure that quid aigogen coctuners are properly vented o preveat buudup of pressure. All pressure equipment and
process lines should be designed so that the aummum burst pressure ts a8 least four (4) umes the xpecied maxumum pressure
Certuin matenals are unsusable for service in contact wath hquid airogen because they become extremely bnale and can be
DOT Classificaucn. Noaflammable Gas UN1066 (Compressed) UN1977 (Cryogenic Liquid)

LABEL. Noaflammable Gas
Data Source(s) Code 1 4-11 14 17 25 51 63 32 84 CX

ugmaumnquuumummwsm
we ecassanly purcBaser's respoanitnlily Therefom, athough reasonsbls cars v s
has deea takes 1 (e preparauca of such wlonnaios Geswum Pblisty ¢ Comp. Indust. Hyg‘iene/Safety 12-96

Approvals Fp0 Oueneses” /97
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